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PREFACE 

The  Flora  of  Western  Middle  California  includes  a  descriptive  account  of 
the  native  and  naturalized  plants  growing  in  the  region  about  San  Francisco 
Bay,  east  to  the  Sacramento  and  San  Joaquin  rivers,  north  to  the  south  line 
of  the  counties  of  Mendocino,  Lake  and  Colusa,  and  south  to  the  Pajaro  River 
and  Pacheco  Pass.  While  the  geographical  limits  are  marked  almost  through- 
out by  the  natural  features  of  rivers,  mountain  ranges  and  valleys,  the  area 
as  a  whole  is  not  an  especially  natural  one.  Rather,  this  area  (the  choice  of 
which  was  governed  both  by  the  needs  of  its  human  population  and  by  its 
accessibility)  comprises  portions  of  several  distinct  areas,  namely,  the  North 
Coast  Ranges,  the  South  Coast  Ranges  and  the  Great  Valley  of  California. 

The  most  distinctive  and  sharply  denned  feature  of  the  region  of  this  Flora 
is  the  Redwood  belt.  The  Redwood  (Sequoia  semper vir ens)  grows  in  a  narrow 
strip  along  the  coast,  mainly  on  the  western  face  of  the  outer  (or  seaward) 
Coast  Range.  Wherever  the  main  range  breaks  down  to  low  sandy  or  clay 
hills,  below  500  to  1800  feet  in  altitude,  the  Redwood  does  not  grow,  and  there 
are  in  consequence  transverse  gaps  in  the  continuity  of  the  Redwood  belt.  Such 
gaps  occur  in  central  and  northern  Marin  county,  on  the  San  Francisco  penin- 
sula, and  in  the  Pajaro  and  Salinas  valleys  between  the  Santa  Cruz  and  Santa 
I^ueia  mountains.  Associated  with  the  Redwood  are  the  Tan  Oak,  Madron  a  and 
Douglas  Fir,  and  growing  on  the  forest  floor  wo  find  such  distinctive  Redwood 
plants  as  Oralis  oregana,  Scliopus  bigelovii,  Clintonia  andrewsiana,  Yancouveria 
pa rvi flora,  Viola  sarmentosa,  Vacrinium  ovatum  and  Gaultheria  shallon. 

In  climate  and  in  plant  population  the  Redwood  belt  presents  as  a  whole 
slight  diversity.  Its  climate  is  very  uniform,  showing  comparatively  slight 
differences  in  temperature  throughout  the  year,  with  a  rainy  season  succeeded 
by  a  season  of  fogs.  Outside  the  Redwood  belt  is  a  beach  strip  characterized 
by  such  shore  species  as  Abronia  lati folia  and  umbellata,  Lathyrus  littoralis, 
Lnpinus  littoralis,  Atriplex  calif ornica,  Mesembryanthcmum  aequilatcrale,  Ar- 
temisia pycnocephala,  Franseria  bipinnatifida  and  chamissoni*. 

The  climate  of  the  Coast  Ranges  inside  the  Redwood  belt  and  of  the  Great 
Valley  is  markedly  different  from  that  of  the  immediate  coast  or  Redwood 
region.  These  areas  have  also  but  two  seasons,  a  rainy  season  lasting  from 
November  to  April  and  a  dry  season  from  May  to  October,  when  rain  is 
normally  absent.  March  and  April  may,  however,  be  spoken  of  as  spring 
months  since  the  annual  vegetation  is  then  at  its  height,  and  September  and 
October  as  fall  months  since  then  is  the  period  of  greatest  development  of  the 

fall    flora. 

The  Coast  Ranges  of  our  region  are  characterized  by  barren  slopes  or  hills, 
by  slopes  openly  wooded  with  oaks,  or  by  chaparral,  the  latter  being  the  most 
marked  feature.  The  term  chaparral  refers  to  the  extensive  and  dense  colonies 
of  shrubs  which  clothe  mountain  slopes  and  ridges  and  includes  such  typical 
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species  as  Ceanothus  cuneatus,  Arctostaphylos  manzanita  and  tomcntosa,  PicJc- 
eringia  montana,  and  Quercus  dumosa  and  wislizenii  var.  frutescens.  By- 
reason  of  the  uniformity  of  the  conditions  governing  growth  in  the  chaparral, 
the  very  low  water  content  of  the  rocky  or  gravelly  slopes,  the  high  summer 
temperature  and  high  insolation,  these  shrubs  present  a  similar  aspect  by  virtue 
of  their  uniform  height,  reduced  leaf  surface,  frequently  thorny  or  thorn-like 
branchlets  and  rigid  branches.  The  open  slopes  of  this  region,  the  Slopes 
and  low  hills  destitute  of  woody  growth,  are  extensive  and  covered  in  the 
vegetative  season  with  a  growth  of  grasses  and  perianth -bearing  endogens 
and  exogens  developed  in  considerable  richness.  Some  of  the  species  most 
abundant  in  individuals  and  consequently  in  wide  areas  the  dominating  species 
of  the  vernal  flora  are  as  follows:  Arena  fatua,  Danthonia  calif ornica,  Festuca 
myuros,  Lolium  temulentnm,  JTordeum  nodosum  and  murinum,  Brodiaea  capi- 
tata,  Banunculus  californicus,  TAnanthus  parviflorus.  Phacelia  distant*,  Plaaio- 
bothry8  canescensf  Orthocarpus  erianthns,  varieties  of  Mimulus  langsdorffi, 
Ca&tilleia  foliolosa  and  Baeria  chrysostoma.  These  species,  not  to  include 
very  many  others,  are  widely  distributed  in  both  the  North  Coast  "Ranges  and 
the  South  Coast  Ranges,  ranges  lying  respectively  north  and  south  of  the  Bay 
of  San  Francisco  and  its  connecting  arms.  The  Golden  Gate  and  San  Francisco 
Bay  represent,  however,  a  not  unimportant  natural  barrier,  since  manv  species 
of  the  Oregon  and  Washington  flora  range  southward  in  the  North  Coast 
Ranges  as  far  as  San  Francisco  Bay,  and  similarly  many  species  of  Southern 
California  range  northward  as  far  as  the  Santa  Cruz  Mountains  or  Mt.  Diablo. 
In  the  view  of  the  author  this  barrier  is  a  barrier  mainly  or  perhaps  wholly 
in  the  sense  that,  in  connection  with  topography,  it  indicates  certain  climatic 
limits  which  the  species  in  question  do  not  transgress. 

In  relation  to  local  species  the  region  immediately  north  and  south  of  the 
Bay  has  some  interest  in  plant  geography.  Campanula  exiqua  is  found  only 
on  the  summits  of  Mt.  Diablo,  Mt.  Tamalpais  and  Mt.  Hamilton.  CalocliorUis 
pulchellus  is  local  about  Mt.  Diablo  and  Streptanthus  hispidwt  in  the  inner 
South  Coast  Range.  Other  local  species  are  Chorizanthe  valida.  Arabis 
breweri  and  blepharophylla,  Trifolium  dichotomum  and  calif  ornicum,  Psoralca 
strobilina  and  douqlasii.  Astragalus  tenet  and  Arctostaphylos  nummularia  and 
andersonii.  In  this  connection  may  be  mentioned  the  genus  Ceanothus  repre- 
sented by  fourteen  species  in  the  Bay  region,  of  which  eight  are  nearly  or  quite 
restricted  to  the  central  Coast  Ranges. 

The  extensive  plains  of  the  Great  Valley  (the  Sacramento  and  San  Joaquin) 
are  level  and  treeless,  save  for  oak  groves  on  restricted  areas,  mainly  along 
streams,  or  for  a  fringe  of  trees  bordering  the  rivers.  The  climate  is  very 
uniform  throughout  the  Great  Valley,  but  the  soil  areas  and  water  content 
change  greatly  and  repeatedly,  often  within  short  distance.  There  are, 
moreover,  two  distinct  seasonal  floras,  the  vernal  and  the  fall,  with  an  inter- 
vening dry  period  when  the  vernal  vegetation  is  killed  or  dried  up,  and  the  seed- 
lings or  perennial  herbs  which  are  to  flower  in  the  fall  are  growing  slowly. 

The  vernal  flora  of  the  fertile  alluvial  plains  is  rich  and  varied,  a  state- 
ment which  refers  to  areas  undisturbed  by  civilization.  The  composition  of 
this  flora  is  marked  by  a  large  number  of  species  of  Leguminosae,  Polemonia- 
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eeae,  Boraginaceae,  Scrophulariaceae  and  Compositae.  Some  of  the  most 
dominant  plants  are  Eschscholtzia  califomica,  Trifolium  trident atum,  microdon 
and  columbinum,  Lupinus  affinis,  nanus,  micranthus  and  microcarpus,  Gilia 
achillaca folia  and  tricolor,  Nemophila  menziesii,  Phacelia  tanaceti folia,  Alio- 
carya  stipitata  and  califomica,  Amsinckia  intermedia,  Orthocarpus  purpur- 
ascens,  erianthus  and  lithospermoides,  Microseris  douglasii  and  elegans,  Baeria 
fremontii  and  Achyrachaena  mollis. 

Alkaline  areas  of  the  plains,  whether  very  limited  spots  or  extensive  plains, 
have  their  own  peculiar  species.  The  most  abundant  and  widely  distributed 
in  our  region  are  Distichlis  spicata,  Nitrophila  occidentalis,  Atriplex  bracteosa, 
Astragalus  tcner,  Sida  hedcracea,  Peucedanum  caruifolium,  Cressa  cretica  and 
Baeria  platycarpha. 

Scattered  over  the  plain  of  the  valley  floor  the  traveler  finds  small  depressions 
a  few  yards  square  and  a  few  inches  deep  which  fill  with  water  in  the  rainy 
season.  When  such  pools  are  a  little  deeper,  well-defined  and  numerous,  they 
take  the  name  of  "hog  wallows.'7  The  beds  of  these  pools  in  late  spring 
or  early  summer  give  rise  to  a  distinctive  flora  composed  of  such  species  as 
Lilaea  subulata,  Downingia  elegans  and  pulcliella,  Mimulus  bicolor,  Boisduvalia 
cleuttogama  and  glabella  var.  campestris,  Lepidium  latipes,  Gilia  leucocephala 
and  Psilocarphus  brevissimus.  They  are  diminutive  or  dwarfish  plants  with 
small  or  narrow  leaves. 

The  fall  flora  of  the  valley  plains  is  represented  by  great  colonies  of  a 
comparatively  few  species.  The  most  important  species  are  Eremocarpus  seti- 
gerus,  Grindelia  camporum  and  more  especially  the  various  tarweeds  such  as 
Hemitonia  luzulaefolia,  virgata  and  kelloggii,  and  Centromadia  pungens  and 
fitchii. 

The  last  important  feature  of  our  flora  needing  mention  are  the  salt  marshes 
about  San  Francisco,  San  Pablo  and  Suisun  bays,  which  support  a  formation  of 
rushes,  sedges  and  allied  plants,  rather  varied  in  species  and  usually  very 
strong  in  individuals. 

The  flora  of  western  middle  California,  thus  so  briefly  sketched,  has  been 
and  is  still  being  rapidly  modified  by  the  occupations  of  man.  Many  species 
which  were  once  common  are  now  less  common  or  rare.  Changes  induced  "in 
the  native  plant  population  by  civilization  are  not,  however,  always  adverse 
to  a  species.  Some  species  find  improved  conditions  of  existence  under  civiliza- 
tion. Phacelia  tanacetifolia  and  Tropidocarpum  gracile  flourish  in  grain 
fields,  and  Montia  gypsophiloides  and  Calandrinia  caulescens  var.  menziesii 
(if  this  latter  be  a  native  plant)  thrive  and  perfect  their  seeds  in  orchards  and 
vineyards  in  the  rainy  period  that  just  precedes  the  spring  cultivation.  In 
valley  lands  Calochortus  uniflorus  is  materially  assisted  in  its  habits  of  vegeta- 
tive propogation  by  the  disturbance  of  the  soil  in  plowing  and  the  consequent 
separation  and  scattering  of  its  bulblets. 

On  the  other  hand  aliens,  especially  from  the  Mediterranean  region,  are 
successfully  and  surely  invading  extensive  tracts  and  dispossessing  the  natives. 
Species  of  this  type,  introduced  in  later  days,  are  Picris  echioides  and  Cen- 
taurea  calcitrapa  and  solstitialis.  The  progress  of  these  and  other  plants  are 
deserving  of  the  attention  of  all  local  botanists  interested  in  the  native  flora, 
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since  here  are  important  phenomena  of  considerable  migrations  being  enacted 
before  our  eyes. 

The  issue  of  the  present  edition  has  been  considerably  hastened  by  reason 
of  the  destruction  of  the  supply  of  the  first  edition  in  the  San  Francisco 
disaster  of  1906.  The  student  will  find  that  the  number  of  species  has  been 
little  increased  over  the  first  edition.  It  will  also  be  noted  that  many  propo- 
sitions of  new  species,  especially  of  more  recent  years,  do  not  here  receive 
mention,  but  it  is  by  no  means  implied  that  these  are  not  of  interest  or  of 
value.  It  is  only  meant  that  the  natural  limits  of  time,  endeavor  and  oppor- 
tunity make  it  necessary  and  proper  that  results  organized  and  available  should 
not  be  handicapped  or  unduly  delayed  by  propositions  which  are  the  work 
of  many  different  hands  and  indicate  many  different  points  of  view.  Such 
varied  propositions  should  have  that  consideration  which  only  a  more  prolonged 
period  affords. 

In  the  preparation  of  this  edition  the  author  is  under  obligation  to  not  a 
few  botanists  for  suggestions,  notes  and  specimens.  Dr.  H.  M.  Hall,  Assistant 
Professor  of  Botany  in  the  University  of  California,  has  been  helpful  in  many 
ways  and  to  him  the  author  desires  to  express  his  obligations  for  many 
courtesies.  Many  valuable  notes,  especially  on  the  Liliaceae,  have  been  received 
from  Mr.  Carl  Purdy  of  Ukiah.  Mr.  S.  B.  Parish  has  continued  his  kindly  and 
helpful  aid.  Dr.  R.  J.  Smith  has  sent  useful  material  from  the  Mt.  Hamilton 
Range.  Revisions  of  the  genera  Trifolium  and  Nemophila,  respectively,  have 
been  generously  provided  by  my  former  students,  Miss  Laura  F.  McDermott 
and  Mr.  Harlcy  P.  Chandler.  The  account  of  the  grasses  by  Mr.  J.  B.  Davy, 
now  Botanist  to  the  Transvaal  Government,  has  been  reprinted  substantially 
without  change.  Miss  Leila  D.  Hibbard,  one  of  my  students,  contributed  wel- 
come aid  in  the  arrangement  of  the  manuscript  for  the  printer.  Many  others 
who  have  furnished  notes  or  specimens  find  mention  at  proper  places  in  the  text. 
Finally  acknowledgment  is  due  to  Mr.  Joseph  W.  Flinn,  University  Printer, 
for  his  expert  advice  in  regard  to  matters  connected  with  the  printers '  art. 

Willis   Linn   Jepson. 
Department  of  Botany, 
University  of  California,  Berkeley, 
February  2,  1910. 


KEY  TO   THE    FAMILIES   OF   SEED    PLANTS    OF 
WESTERN   MIDDLE   CALIFORNIA 


GYMNOSPERMS. 

Ovules  and  seeds  borne  naked  on  the  surface  of  a  scale;  stamen  and  ovules 
in  catkin-like  clusters;  cotyledons  2  to  17;  cone-bearing  trees  or  shrubs, 
all  of  ours  evergreen;  leaves  needle-like,  narrowly  linear,  awl-like  or  scale- 
like. 
Fruit  a  woody  cone,  containing  several  to  many  seeds. 

Cone-scales  imbricated,  with  a  conspicuous  or  minute  bract  at  base  on  lower 
side;  leaves  needle-like  or  narrowly  linear;  seeds  2  to  each  scale,  bearing 

a  thin  wing Pinaceae,  p.  17. 

Cone-scales  without  bracts. 

Leaves  narrowly  linear  and  2-ranked  in  flat  sprays,  or  lanceolate  or  awl- 
like and  disposed  all  around  the  branchlet;  cone-scales  not  imbricated, 
ending  in  broad  flattish  summits;    seeds  2  to  9  to  each  scale,  not 

winged     Taxodiaceae,  p.  22. 

Leaves  minute  and  scale-like,  thickly  clothing  the  ultimate  branchlets; 
cone-scales  imbricated,  or  with  broad  flattish  summits  and  not  im- 
bricated ;  seeds  1  to  several  to  each  scale,  winged  or  wingless 

CUPRESSACEAE,    p.    23. 

Fruit  berry -like  or  drupe-like,  one-seeded;  leaves  narrowly  linear,  in  flat  sprays. 

Taxaceae,  p.  25. 

ANGIOSPERMS. 

Ovules  borne  in  a  closed  sac  or  ovary,  which  becomes  the  fruit  and  encloses  the 
seed ;  cotyledons  1  or  2 ;  plants  with  true  flowers,  typically  with  an  abbre- 
viated stem  (receptacle)  bearing  regular  whorls  of  floral  envelopes,  stamens 
and  pistils. 

CLASS  1 .— MONOCOTS. 

Leaves  with  parallel  veins  (except  Trillium)  ;  parts  of  the  flowers  usually  in  3s, 
never  in  4s  or  5s;  vascular  bundles  scattered  irregularly  through  the  pithy 
tissue,  not  in  rings  or  annual  layers;  embryo  with  1  cotyledon;  all  ours 
herbs,  when  perennial  commonly  with  rootstocks  or  bulbs. 

A.    Perianth  none  or  calyx-like  with  scale-like  divisions;  parts  of  the 

flower  mostly  unequal  in  number ;  carpels  1  or  more,  distinct  (in 

Triglochin  united  but  separating  at  maturity). 

1.   Flowers  not  in  the  axils  op  dry  chaffy  bracts. 

Leafless  minute  aquatics,  the  stems  represented  by  leaf -like  floating  fronds 

Lemnaceae,  p.  87. 
Leafy  plants. 

Immersed  aquatics;     leaves  filiform   or  linear,  or  some  floating  ones   with 
broad  blades;  flowers  naked  or  with  a  very  small  calyx;  stamens  1  to  4. 

Naiadaceae,  p.  27. 
Plants  of  marshes  or  rising  out  of  water. 
Flowers  monoecious;  reed-like  plants. 

Inflorescence  a  dense  cylindrical  spike Typhaceae,  p.  26. 

Inflorescence  a  dense  globose  head Sparganiaceae,  p.  27. 
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Flowers  perfect,  rarely  polygamous,  in  racemes  or  spikes. 

Inflorescence  with  a  spathe;  calyx  4-lobed;  stamens  4..Araceab,  p.  87. 
Inflorescence  naked;  calyx  of  6  distinct  sepals,  or  none;  stamens  6  or  1. 

JUNCAGINACEAE,    p.    31. 

2.    Flowers  in  the  axils  of  dry  chaffy  bracts,  arranged  in  spikes  or 

spikelets. 

Stems  mostly  terete  and  hollow;  leaves  in  2  rows;  sheaths  mostly  split  open 
opposite  the  blade;  bractlets  2  to  each  flower;  fruit  a  grain  (seed  adnate 
to  the  pericarp) Gramineae,  p.  34. 

Stems  mostly  triangular,  solid ;  leaves  in  3  rows ;  sheaths  entire ;  ligule  obsolete 
or  minute;  bractlet  1  to  each  flower;  fruit  an  achene  (seed  free  from  the 
pericarp) Cyperaceae,  p.  80. 

B.    Perianth  always  present,  its  segments  in  2  series,  often  corolla-like; 
parts  of  the  flower  usually  equal  in  number;  carpels  united 

into  one  compound  ovary. 

Ovaries  several,  distinct,  becoming  achenes;    perianth  of  3  sepals  and  3  petals. 

Alismaceae,  p.  32. 
Ovary.  1  and 

Superior;   perianth  regular;  stamens  6,  sometimes  3  or  4. 

Perianth-segments  distinct,  green  or  brown,  not  petal-like;    rush-like  plants. 

Juncaceae,  p.  89. 
Perianth-segments  distinct  or  partly  united,  at  least  the  inner  petal-like; 

plants    not    rush-like Liliaceae,    p.    92. 

Inferior. 

Perianth  regular;   stamens  3 Iridaceae,  p.  110. 

Perianth  irregular;  stamens  1,  rarely  2 Orchidaceae,  p.  112. 

CLASS  2.— DlCOTS. 

Leaves  netted-veined ;  parts  of  the  flower  mostly  in  4s  or  5s;  vascular  bundles 
in  a  ring  around  a  central  pith,  the  stem  when  perennial  increasing  in  girth 
by  annual  layers;  embryo  with  2  cotyledons. 

I.  APETALOUS  DIVISION.  Corolla  none;  calyx  present,  herbaceous  or 
sometimes  petal-like,  sometimes  none. 

A.  Flowers  monoecious  or  dioecious,  one  or  both  kinds  in  catkins; 

trees  or  shrubs. 

1.    Leaves  pinnately  compound. 

Leaves  alternate;  only  the  staminate  flowers  in  catkins;  fruit  a  nut  with  a 
fibrous  coat Juglandaceae,  p.  120. 

2.  Leaves  simple. 

Leaves  opposite;  flower  dioecious,  1  to  3  in  each  axil  of  the  connate  bracts. 

Garryaceae,  p.  304. 
Leaves  alternate. 

Both  kinds  of  flowers  in  catkins. 

Flowers  1  to  each  scale  or  bract;  perianth  none. 

Fruit  a  1-celled  many-seeded  capsule;  seeds  with  a  coma;  flowers  dioe- 
cious;  foliage  deciduous Salicaceae,  p.  117. 

Fruit  a  waxy-coated  berry;    flowers  monoecious  or  dioecious;    foliage 
evergreen ; . . .  Myricaceae,  p.  120. 
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Flowers  2  or  3  to  each  scale  or  bract;  staminate  catkin  long,  pendulous, 
the  pistillate:  small,  spike-like,  maturing  into  a  woody  cone  containing 

margined  achenes Alnus,  p.   121. 

Only  the  staminate   (rarely  the  pistillate)   flowers  in  catkins. 

Fruit  a  nut  enclosed  in  a  leafy  tubular  involucre Corylus,  p.  121. 

Fruit  a  nut  set  in  a  scaly  cup  or  bur  (acorn  or  chestnut)  .  Fagaceae,  p.  121. 

B.  Flowers  not  in  catkins. 

1.  Trees,  shrubs,  or  woody  climbers. 

a.    Leaves  opposite;   flowers  dioecious  or  polygamo-dioecious. 

Ovary  inferior;  fruit  a  berry;  leaves  simple,  foliaceous  or  scale-like;  parasitic 

on  trees Lorantiiaceae,  p.  307. 

Ovary  superior;   leaves  pinnate;   trees  or  climbers. 

Stamens  4  or  5 ;  fruit  a  double  samara Acer,  p.  250. 

Stamens  commonly  2;  fruit  a  simple  samara Fraxinus,  p.  319. 

Stamens    numerous;    sepals   4,   petal-like;    fruit   a    tailed    achene;    climbing 
plants Clematis,  p.   168. 

b.  Leaves  alternate  and  simple. 

Flowers  monoecious,  in  head-like  clusters  scattered  on  a  slender  axis;    calyx 

none Platanaceae,  p.   126. 

Flowers  perfect  or  unisexual;  sepals  and  stamens  4  or  5;  fruit  berry-like ... ; 

Rhamnus,  p.  251. 
Flowers  perfect. 

Stamens  6  to  numerous. 
Erect  trees  or  shrubs. 
Calyx  of  6  petal-like  sepals;    stamens  9,  the  anthers  opening  by  valves; 

fruit  a  drupe;    evergreen Lauraceae,  p.   174. 

Calyx  5-lobed;  stamens  numerous,  25  to  60,  inserted  on  the  calyx;  fruit 

a  tailed  achene Cercocarpus,  p.  205. 

Calyx  4-cleft,  corolla-like;  low  shrub  with  tough  leathery  stems 

Thymeleaceae,  p.  256. 
Climbing   plant;    calyx   tubular;    stamens   6,   anthers   sessile;    capsule   6- 

celled Aristolochia,   p.   307. 

Stamens  5,  monadelphous ;  calyx  5-cleft;  showy;  capsule  4  or  5-celled 

Fremontia,  p.  262. 
Stamens  1  or  2;    calyx  of  4  or  5  sepals;    leaves  scale-like;    fruit  a  utricle. . . 

Spirostachys,  p.  145. 
2.   Herbs. 

a.  Ovary  superior,  i.  e.,  free  from  the  calyx. 
f  Calyx  present;  corolla  none. 
Pistil  1,  1-celled;  stigmas  or  styles  often  more  than  one. 
Stipules  present. 

Leaves  alternate;   fruit  an  achene. 

Stipules  sheathing,  scarious;    calyx  5  to  6-cleft  or  -parted,  or  of  distinct 
sepals,  often  petal-like;  stamens  4  to  9;  fruit  a  3-sided  or  lenticular 

achene Polygonaceae,  p.  128. 

Stipules  not  sheathing;  calyx  greenish;  stamens  1  to  4. 

Flowers  monoecious,  very  small,  in  catkin-like  inflorescences;   plants 

with  stinging  herbage Urticaceae,  p.  126. 

Flowers  perfect,  fascicled;    diminutive  annual.  .Alchemilla,  p.  210. 
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Leaves  opposite,  small  or  prostrate  herbs. 
Calyx  of  5  distinct  sepals;  stamens  3  to  5. 

Fruit  an  achene  or  utricle;  stipules  scarious.CARYOPHYLLACEAE,  p.  150. 

Fruit  a  3-valved  capsule;  stipules  setaceous Loeflingia,  p.  157. 

Calyx  5-cleft;    capsule  circumscissile;    stipules  laciniate;    stamens  1  to  3. 

Cypselea,  p.  149. 
Stipules  none. 

Fruit  an  achene  or  utricle. 
Leaves  opposite  or  whorled. 

Calyx  tubular,  corolla-like,  the  base  of  the  tube  hardening  and  enclos- 
ing the  achene;  prostrate  maritime  herbs.  .Nyctaginaceae,  p.  147. 
Calyx  of  6  (rarely  5)  distinct  often  petal-like  sepals;    fruit  a  3-sided 

or  lenticular  achene;  leaves  opposite  or  whorled 

Polygonaceae,  p.  128. 
Leaves  alternate  or  opposite. 
Calyx  of  5  or  fewer  sepals. 

Sepals  herbaceous  or,  in  unisexual  flowers,  the  pistillate  without 
calyx  and  enclosed  by  two  bracts;  bractlets  none ;  mostly  scurfy 
plants  of  alkaline  or  maritime  habitat. Chenopodiaceae,  p.  139. 

Sepals  membranous  or  scarious;  flowers  with  bractlets 

Amabantaceae,  p.  147. 

Calyx  6-parted;  flowers  borne  in  an  involucre Eriogonum,  p.  131. 

Fruit  a  capsule;  leaves  opposite  or  whorled. 
Calyx  5-merous. 

Ovary  3  to  5-celled Aizoaceae,  p.   148. 

Ovary  1-celled Glaux,  p.  316. 

Calyx  4-merous;    diminutive  annual Sagina   apetala,  p.  155. 

Pistils  more  than  1  and  distinct,  becoming  achenes. 

Sepals    unarmed,    commonly    5,    distinct,    often    petal-like;    stamens    many; 

achenes  several Ranunculaceae,  p.  164. 

Calyx-tube  armed  with  barbed  prickles,  its  limb  3  to  7-parted;  leaflets  pin- 
natifid;  achenes  1  or  2 Acaena,  p.  210. 

f  f  Calyx  and  corolla  both  wanting;  pistil  1. 

Flowers  perfect,  borne  in  a  spike,  subtended  by  a  conspicuous  colored  involucre ; 

herb  of  saline  habitat Anemopsis,  p.   116. 

Flowers  monoecious. 

Terrestrial  plants;  flower-clusters  often  surrounded  by  a  petal-like  involucre 
resembling  a  perianth;    stamens  1  to  many;    capsule  3   (or  1)   -celled; 

juice  often  milky Euphorbiaceae,  p.  244. 

Aquatic  plants;  leaves  opposite;  stamen  1. 

Leaves  dissected;  ovary  1-celled,  in  fruit  a  spinose  or  tuberculate  achene. . 

Ceratophyllaceae,  p.  162. 

Leaves  entire;  ovary  4-celled,  splitting  when  ripe  into  4  parts 

Callitrichaceae,  p.  247. 

b.  Ovary  inferior,  i.  e.,  more  or  less  adherent  to  the  calyx. 

Flowers  dioecious  or  the  pistillate  with  stamens;  stamens  8  to  12;  capsule  1- 
celled;  leaves  alternate,  divided Datiscaceae,  p.  269. 

Flowers  perfect. 
Leaves  reniform  or  cordate;  calyx-lobes  3,  caudate;  capsule  6-celled;  nearly 
acaulescent Asarum,  p.  306. 
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Leaves  not  reniform  or  cordate. 
Calyx-lobes  4. 

Leaves  alternate;    fruit  a  3  to  9-celled  bony  nut  with  herbaceous  cover- 
ing ;    succulent  herb Tetragonia,  p.  150. 

Leaves  opposite;    fruit  a  4-celled  capsule;   stems  creeping  in  mud  or 

floating  in  water Ludwigia,  p.  273. 

Calyx  entire;    stamens  1;    fruit  nut-like,  1-celled,  1-seeded;    aquatics  with 
simple  entire  leaves  in  whorls Hippuris,  p.  284. 

II.  CHORIPETALOUS  DIVISION.  Calyx  and  corolla  present;  petals  dis- 
tinct or  nearly  so. 

A.  Ovary  superior,  i.  e.f  free  from  the  calyx. 
1.    Flowers  with  the  stamens  monadelphous  or  diadelphous. 

Flowers  papilionaceous    (1  petal  in  Amorpha)  ;    ovary  1-celled;    stamens  10, 
united  in  1  or  2  sets  (distinct  in  Pickeringia)  ;  leaves  compound   (simple 

in  Cercis) Leguminosae,  p.  214. 

Flowers  not  papilionaceous. 

Corolla  irregular,  the  petals  4,  in  2  dissimilar  pairs;  sepals  2;  stamens  6, 

slightly  united  in  2  sets;    leaves  compound Dicentra,  p.  178. 

Corolla  regular;   petals  5;   sepals  5. 

Stamens  10,  more  or  less  united  at  base;  leaves  3-foliolate 

Oxalidaceae,  p.  241. 

Stamens  numerous,  united  in  a  tube  around  the  pistil;  leaves  simple 

Malvaceae,  p.  257. 

2.    Flowers  with  the  stamens  distinct. 

a.  Stamens  hypogynous,  more  than  10. 

Pistils  several  to  many,  simple  and  distinct. 
Leaves  not  peltate. 

Pistils  becoming  achencs  or   follicles Ranunculaceae,  p.  164. 

Pistils  at  first  united,  later  distinct  as  torulose  pods 

Platystemon,  p.  175. 

Leaves  peltate;    aquatic  plant Brasenia,  p.  164. 

Pistil  1. 

Ovary  1-celled,  the  styles  or  stigmas  often  more  than  one. 

Sepals  caducous ;  petals  4  or  6,  twice  as  many  as  the  sepals 

Papaveraceae,  p.  174. 
Sepals  persistent  or  at  least  not  caducous. 

Acaulescent  plants;  petals  8  to  16;  sepals  4  to  8 Lewisia,  p.  159. 

Caulescent  plants. 

Petals  5;   fruit  a  capsule;  leaves  simple,  entire. 

Sepals  2 ;     styles    3 Calandrinia,  p.  159. 

Sepals  5,  the  2  outer  smaller  and  bract-like ;  style  1 

Cistaceae,  p.  265. 

Petals  1  or  2 ;  sepals  about  4 ;   fruit  a  berry ;  leaves  compound 

Actaea,  p.  167. 
Ovary  more   than   1-celled. 

Petals  5;  sepals  5;  stamens  disposed  in  3  to  5  indistinct  bunches;  leaves 

opposite Hypericaceae,  p.  262. 

Petals  10  to  20;  sepals  5  to  12;  aquatic  herbs Nymphaea,  p.  163. 

b.  Stamens  hypogynous,  10  or  fewer. 

Pistils  more  than  1,  distinct,  and 

Exceeding  in  number  the  sepals  or  petals Ranunculaceae,  p.  J 
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Of  the  same  number  as  the  sepals  or  petals Crassulaceae,  p.  194. 

Pistils  more  or'  less   united  around   a  central  axis,  separating  when  ripe  as 
l-sceded  carpels;  petals  5. 
Stipules   scarious;    at   least   the   lower   leaves   opposite;    carpels   separating 
elastically  from  an  elongated  beak  or  axis  and  tailed  by  the  persistent 

coiled  or  twisted  styles Geraniaceae,  p.  241. 

Stipules  none;  carpels  subglobose,  rugose,  separating  from  a  very  short  axis, 

not  tailed ;    leaves  alternate Limnanthaceae,  p.  243. 

Pistil  1,  the  styles  or  stigmas  sometimes  more  than  one. 

Flower  cruciferous,  i.  e.,  with  4  sepals,  4  petals,  6  stamens   (4  long  and  2 
short,   rarely  4   or   2)  ;    ovary   2-celled,  becoming   in    fruit  a   siliquc   or 

silicic Cruciferae,  p.  179. 

Flowers  not  cruciferous. 
Corolla  irregular;   petals  5,  one  with  a  spur;  sepals  5,  auricled;   stamens 

5 ;    fruit  a  1-colled   capsule Violackae,   p.   265. 

Corolla  regular. 
Ovary  J -celled. 

Anthers  opening  by  uplifted  valves;  petals  6,  in  whorls  of  3;  stamens 

6;  fruit  a  berry  or  capsule Berberidaceae,  p.  172. 

Anthers  opening  by  longitudinal  slits;   herbs. 

Fruit  a  capsule  opening  from  the  apex  by  valves  or  teeth;   petals 
5  or  4. 
Calyx  tubular  or  of  5   (or  4)   distinct  sepals;  stamens  3  to  10, 
commonly  5  or  10 ;    capsule  3  to  10-valved  or  -toothed ;    pla- 
centae central;  styles  2  to  5 Caryopiiyllaceae,  p.  150. 

Calyx  of  2  distinct  sepals;  stamens  5   (or  3  to  many);   capsule 

3-valved;  placentae  central  or  basal;  styles  2  to  8 

Portulacaceae,  p.  158. 
Calyx  tubular;  stamens  4  to  7;  capsule  2  to  4-valved;  placentae 

parietal;  style  3-cleft Frankeniaceae,  p.  204. 

Fruit  indehiscent ;  styles,  sepals,  petals  and  stamens  5 

Plumbaginaceae,  p.  318. 
Ovary  more  than  1-celled. 

Anthers  opening  by  pores  at  the  summit;  sepals  and  petals  5  or  4, 

the  stamens  as  many  or  twice  as  many ;    capsule  5 -celled 

Ericaceae,  p.  308. 
Anthers  opening  by  longitudinal  slits. 

Saprophyte,  in   forests Pleuricospora,  p.   310. 

Herbs,    not   saprophytic. 
Leaves  alternate  or  basal. 

Sepals  4;  petals  4;  stamens  6;  ovary  raised  on  a  stipe;  leaves 

3-foliolate Capparidaceae,  p.   194. 

Sepals   5;   petals   5;    stamens   5;    ovary   sessile;   leaves  simple. 

Linackae,  p.  239. 
Leaves  opposite;  annuals. 

Calyx  of  2  distinct  sepals;    flowers  2  to  5-merous;    fruit  a  2  to 

5-celled    capsule Elatinaceae,  p.  263. 

Calyx   tubular;    stamens   10  and   petals   5,   the   latter  clawed; 

fruit  an  imperfectly   3-celled  capsule 

Silene  gallica,  p.  152. 

Shrub;  fruit  a  simple  samara;  stamens  2;  petals  2;  leaves  opposite, 

pinnate Fraxinus,    p.    319. 
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c.  Stamens  perigynous,  i.  e.,  on  the  calyx  or  on  a  more  or  less  evident  disk. 

Stamens  on  a  hypogynous  disk  or  on  a  disk  lining  the  base  of  .the  calyx ;  trees 
or  shrubs. 
Leaves  simple;  corolla  regular;  petals  usually  5  (4  to  6). 
Stamens  5  (or  4),  as  many  as  the  petals  and  opposite  them. 

Shrubs;   petals  hooded;   fruit  3    (or  2)    -celled,  dry  and  splitting  into 

3   (or  2)   one-seeded  parts Rhamnaceae,  p.  251. 

Woody  vine  climbing  by  tendrils;   petals  not  hooded,  caducous;    fruit 

a  berry Vitaceae,  p.  256. 

Stamens  5  (4  to  6),  as  many  as  the  petals  and  alternate  with  them;  fruit 
a  3  to  5-celled  capsule;    seeds  with  an  aril . . . Celastraceae,  p.  249. 

Stamens  3  to  10;  fruit  a  double  samara Acer,  p.  250. 

Leaves  compound;  petals  5  or  4. 

Stamens  5  to  8;  petals  clawed,  slightly  irregular;  fruit  a  1-seeded  capsule; 

leaves  opposite,  palmate Sapindaceae,  p.  251. 

Stamens   (in  ours)  as  many  as  the  petals;    corolla  regular;    leaves  alter- 
nate, trifoliolate. 

Styles  or  stigmas  3 ;  fruit  drupe-like -A^nacardiaceae,  p.  248. 

Style  1;  fruit  a  2-celled,  2-seeded  samara Rutaceae,  p.  248. 

Stamens  on  the  calyx;   corolla  regular. 

Stipules  present;  pistils  one  to  several,  sometimes  partly  united  to  the  disk; 
petals  5 ;  stamens  10  to  numerous ;  leaves  alternate,  often  compound . . 

Rosaceae,  p.  203. 
Stipules  none;  leaves  simple. 

Pistils  many,  concealed  in  a  hollow  receptacle;  stamens  numerous;   leaves 

opposite Calycanthaceae,   p.   172. 

Pistil  1;  stamens  4  to  10. 

Styles  or  stigmas  more  than  1 ;  capsule  not  enclosed  by  the  calyx 

Saxifragaceae,  p.  197. 

Style  and  stigma  1;  capsule  enclosed  by  but  free  from  the  calyx 

Lythraceae,  p.  271. 

B.  Ovary  inferior,  i.  e.,  more  or  less  adherent  to  the  calyx. 

1.    Trees  and  shrubs. 
Stamens  more  numerous  than  the  petals;   petals  5. 

Leaves  alternate;  fruit  a  pome Rosaceae,  p.  203. 

Leaves  opposite;  fruit  a  capsule;  trailing  undershrub Whipplea,  p.  201. 

Stamens  as  many  as  the  petals  and  opposite  them;  petals  5,  hooded;  capsule 

3-celled,  1  seed  in  each  cell Ceanothus,  p.  252. 

Stamens  as  many  as   the  petals  and  alternate  with  them. 

Petals  4;  style  1;  flowers  small,  in  cymes,  or  if  in  a  head,  surrounded  by  a 
conspicuous  corolla-like  involucre;   fruit  drupe-like;  leaves  opposite.... 

Cornaceae,  p.  304. 
Petals  (in  ours)  5;   styles  2,  more  or  less  distinct;    flowers  in  racemes  or  soli- 
tary ;  f mit  a  smooth  or  prickly  berry ;  leaves  alternate,  with  stipules. . . 

Ribes,  p.  201. 
2.   Herbs. 

Petals  and  stamens  numerous;  fruit  10  to  12-celled,  dehiscing  at  summit;  suc- 
culent maritime  herb Mesembryanthemum,  p.  150. 

Petals  5  or  fewer. 
Flowers  in  umbels. 

Umbels  compound,  often  simple,  sometimes  capitate;  styles  2;  fruit  split- 
ting into  2  one-seeded  carpels Umbelliferae,  p.  285, 


14  KEY  TO  FAMILIES. 

Umbels  simple,  panicled;    styles  4  or  5;    fruit  berry-like 

Araliaceae,  p.  285. 
Flowers  not  in  umbels. 

Styles  or  stigmas  2  to  5;  calyx  5-lobed;  petals  5;  stamens  5  or  10;  fruit 

a   1   to   3-celled   capsule Saxifragaceae,   p.    197. 

Style  1. 

Sepals  and  petals  4   (rarely  5  or  2),  the  stamens  commonly  twice  as 

many;    fruit  commonly  a  4-celled  capsule Onagraceae,  p.  272. 

Sepals  and  petals  5;  stamens  numerous;  fruit  a  1-celled  capsule  opening 

at   the   top;    rough-hairy   herbs Loasaceae,  p.    267. 

Sepals  2;  petals  4;  stamens  7  to  20;  style  mostly  3  to  8-parted;  fleshy 

herb Portulaca,  p.  159. 

Style  none;  stigmas  4;  leaves  in  whorls;  aquatic  plants 

Halorageae,  p.  284. 

III.  SYMPETALOUS  DIVISION.   Calyx   and    corolla    both    present,    the 
latter  with  the  petals  united,  at  least  at  base. 

A.  Stamens  free  from  the  corolla;  anthers  opening  by  a  pore  at  the  top. 

Petals  5;   stamens  8  or  10;  ovary  superior  or  inferior;   leaves  simple;   trees, 
shrubs  or  herbs Ericaceae,  p.  308. 

B.  Stamens  inserted  on  the  corolla;  anthers  opening  by  longitudinal  slits. 

1.    Stamens  more  than  5;  ovary  superior. 
Petals  5. 

Pistils  4  or  5,  distinct;    stamens  10 Crassulaceae,  p.  194. 

Pistil  1. 

Stamens  10,  di-  or  mon-adelphous,  rarely  distinct. 

Flowers  papilionaceous;  ovary  1-celled;  style  1,  entire;  leaves  com- 
pound   (except  Cercis) Leguminosae,  p.   214. 

Flowers  regular;    ovary  5-celled;    style  5-lobed;    leaves  3-foliolate 

OXALIDACEAE,  p  241. 

Stamens  indefinite,  monadelphous ;  ovary  5  to  many-celled,  either  splitting 

into  as  many  carpels  when  ripe  or  capsular Malvaceae,  p.  257. 

Petals  less  than  5.' 

Leaves  entire;    petals  3;    sepals  5,  2  petal-like;    stamens  6  to  8;    ovary  2- 

celled;   flower  imitating  the  papilionaceous Polygalaceae,  p.  244. 

Leaves  divided;  petals  4  in  two  dissimilar  pairs;  sepals  2;  stamens  6 

Dicentra,  p.  178. 
2.  Stamens  5  or  less. 

a.  Ovary  superior,  i.  e.,  free  from  the  calyx. 
f  Corolla  regular. 

Pistil  1. 

Stamens  as  many  as  the  lobes  of  the  corolla  and  opposite  them. 

Style  1 ;   fruit  a  capsule Primulaceae,  p.   315. 

Styles  5 ;  fruit  a  utricle  or  achene Plumbaginaceae,  p.  318. 

Stamens  as  many  as  or  fewer  than  the  lobes  of  the  corolla  and  alternate  with 
its  lobes;  fruit  a  capsule   (or  in  Solanum  a  berry). 
Ovary  1  or  2 -celled. 

Corolla-tube  commonly  with  internal  scales  or  appendages;  flowers 
5-merou8,  in  coiled  racemes  or  spikes,  or  in  heads  or  often  solitary; 
ovary  1-celled,  or  2-celled  by  the  intrusion  or  union  of  the  placentae 
in  the  axis;    style  2-cleft,  sometimes  entire,  or  styles  2  and  distinct. 

Hydrophyllaceae,  p.  336. 
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Corolla-tube  without  internal  scales  or  appendages;   style  1   or  none; 

stigmas  1  or  2. 

Ovary  and  capsule  1-celled;  flowers  4  or  5-merous;  leaves  simple  and 

opposite,  or  3-foliolate  and  alternate ....  Gentian aceae,  p.  319. 

Ovary  2-celled;  fruit  commonly  2-celled;  stamens  5;  leaves  alternate. 

Leafless  parasitic  twining  plants Cuscuta,  p.  327. 

Leafy  plants. 

Corolla  with  5  lengthwise  -folds  and  twisted  in  the  bud ;  calyx  of 
5   distinct  sepals;    capsule   1   to   4-seeded 

CONVOLVTJLACEAE,  p.   324. 

Corolla  imbricate  or  valvate  in  bud  and  mostly  plicate;    calyx  5- 

clef t  or  -toothed ;  capsule  many  seeded . .  Solanaceae,  p.  365. 

Ovary  2  or  4-celled;    capsule  circumscissile ;  corolla  scarious;    stamens  2 

or  4;   style  1;  acaulescent  herbs Plantaoinaceae,  p.  390. 

Ovary  3-celled,  the  flower  otherwise  5-merous;    style  3-cleft   or   3-lobed; 
capsule  3-valved Polemoniaceae,   p.  328. 

Ovary  4-celled  and  commonly  4-lobed,  splitting  at  maturity  into  as  many 
nutlets;    stamens   5;    style   1,  entire;    leaves   alternate    (at   least   the 

upper) ;  flowers  in  coiled  racemes  or  spikes Boracjinaceae,  p.  344. 

Pistils   £    (the  ovaries   distinct  but  the  styles   or  stigmas  united),   becoming 
follicles;  leaves  opposite  or  whorled;  plants  with  milky  juice. 
Stamens  and  stigmas  united,  the  column  bearing  hood-like  appendages .... 

Asclepiadaceae,  p.  322. 
Stamens  and  stigmas  not  united;   no  hoods Apocynaceae,  p.  321. 

f  f  Corolla  from  strongly  bilabiate  to  slightly  irregular. 

Stamens  4  or  2. 

Fruit  a  1-celled  capsule. 

Stamens  2 ;  corolla  spurred ;  aquatic  plants  with  finely  divided  leaves,  some 

bearing  bladders Utriculariaceae,  p.  388. 

Stamens  4;  root-parasites  without  green  foliage.  .Orobanch aceae,  p.  388. 
Fruit  a  2-celled  capsule;    leaves  alternate  or  opposite;    a  sterile  filament  or 

scale  rarely  present  as  a  fifth  stamen Scrophulariaceae,  p.  368. 

Fruit  of  2  to  4  nutlets;  leaves  opposite. 

Ovary  not  lobed,  2  to  4-celled,  splitting  into  as  many  nutlets;  stamens  4; 

style  1,  entire Verbenaceae,  p.  351. 

Ovary  4-lobed,  splitting  into  as  many  nutlets;    stamens  4  or  2;    style  1, 

cleft;  stems  square;  herbage  with  the  odor  of  mint. . Labiatae,  p.  352. 

Stamens  5,-  some  or  all  woolly Verbascum,  p.  370. 

b.  Ovary  inferior,  i.  e.,  adherent  to  the  calyx-tube. 

Stamens  distinct. 

Leaves  alternate;    flowers  regular;    stamens  5;    ovary  and  capsule  2  to  5 

-celled;    herbs Campanulaceae,  p.  399. 

Leaves  opposite  or  whorled. 

Stamens  1  to  3;  flowers  irregular;  fruit  1-celled,  1-seeded;  herbs 

Valerianaceae,  p.  397. 

Stamens  4  or  5,  rarely  2. 

Ovary  1-celled;  flowers  in  involucrate  heads  or  short  spikes;    fruit  an 
achene ;   herbs Dipsaceae,  p.  398. 
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Ovary  in  ours  2-celled;   flowers  regular;   fruit  berry-like  or  dry,  com- 
monly   separating    into    2    one-seeded    achene-like    portions;    leaves 

simple ;  herbs  or  shrubs Rubiaceae,  p.  392. 

Ovary  2  to  5-celled;  flowers  regular  or  irregular;  leaves  simple  or  com- 
pound;   erect  or  twining  shrubs Caprifoliaceae,  p.  394. 

Stamens  united  into  a  tube  around  the  style. 
Flowers  not  in  heads;  leaves  alternate. 

Stamens  3;  leaves  palmately  lobed;  tendril-bearing  herbs • 

CUCURBITACEAE,   p.   269. 

Stamens  5;  leaves  narrow;  annual  herbs Lobeliaceae,. p.  401. 

Flowers  collected  into  a  head  which  is  furnished  with  a  calyx-like  involucre, 
the  whole  to  the  novice  seeming  like  a  single  flower;  stamens  5,  rarely 
4 ;   fruit  an  achene Compositae,  p.  403. 


ABBREVIATIONS. 


ace,  according  to. 

Co.,  county;  cos.,  counties. 

EryViea,  a  journal  of  botany. 

ft.,  foot  or  feet. 

in.,  inch  or  inches. 


Muhl.,     Muhlenbergia," 
botany. 


a    journal    of 


no.,  number. 


Ft.,  point. 

Zoc,  a  journal  of  botany. 
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GYMNOSPERMS 

Trees  or  shrubs  with  exogenous  resinous  stems,  ours  evergreen  with  linear, 
awl-like  or  scale-like  leaves.  Stamens  and  ovules  borne  separately,  usually  in 
catkins.  Staminate  catkin  falling  after  maturity;  pollen  disseminated  by 
wind.  Ovulate  catkin  with  the  ovules  borne  naked  on  the  surface  of  a  scale, 
maturing  into  a  woody  cone.  Cotyledons  3  to  17,  rarely  2.  Vegetative  repro- 
duction (stump  sprouting)  rare. 

PINACEAE.    Pine  Family. 

Trees  or  shrubs.  Leaves  narrowly  linear  and  alternate,  or  with  bundles  of 
needle-like  leaves  in  the  axils  of  scale-like  (primary)  leaves.  Stamens  and 
ovules  in  different  catkins,  usually  on  separate  branches  but  always  on  same 
tree.  Staminate  catkins  with  numerous  spirally  arranged  stamens,  each  bearing 
two  pollen-sacs.  Ovulate  catkins  with  spirally  arranged  scales,  each  subtended 
by  a  distinct  bract;  ovules  naked,  2  at  the  base  of  each  scale  on  the  upper 
side,  maturing  into  seeds  which  commonly  bear  a  wing  derived  from  the  sur- 
face tissue  of  the  scale.  Fruit  a  woody  cone,  the  scales  much  enlarged,  the 
bracts  elongated  and  surpassing  the  scales,  shorter  than  the  scales,  or  minute. 

Cones   pendent   or   spreading,   falling  from   the   tree   whole,   the  scales   persistent. 

Leaves  of  2  kinds,  needle-leaves  in  fascicles  of  1  to  5  and  scale-leaves;  cones  maturing 

the   second   autumn,   their  bracts  minute    1.    Pinus. 

Leaves   of    1    kind,   linear;     cones   maturing   the   first   autumn,   their   bracts   longer   than 

the  scales,  notched  at  apex  with  a  spear-like  point  in  the  notch 2.  Pseudotsuga. 

Cones  erect  on   branch,  maturing  the  first  autumn,   their   scales   falling   separately;   leaf- 
scars   smooth    3.  Abies. 

*   1.    PINUS  L.  Pine. 

Trees  with  two  sorts  of  leaves,  the  primary  leaves  thin  and  scaly  or  chaff-like, 
bearing  in  their  axils  needle-shaped  leaves,  in  fascicles  of  1  to  5,  which  emerge 
from  slender  buds  whose  scarious  scales  sheathe  the  base  of  the  cluster.  Stami- 
nate catkins  spreading,  crowded  in  a  whorl  towards  the  base  of  the  shoot 
of  the  same  spring.  Ovulate  catkins  erect,  1  to  5  in  a  sub-terminal  whorl. 
Cones  maturing  in  the  second  autumn,  reflexed  or  pendulous,  their  scales  woody, 
imbricated,  the  exposed  portion  often  much  thickened  and  bearing  centrally 
an  elevated  scar  or  prickly  boss  (umbo).  Cotyledons  4  to  17.  (Latin  name  of 
the  pine.) 

Needles  in   5s;   cones  long-stalked,   pendulous,   very   long-oblong,    13   to    18   in.    long;   scale 

tips    thin,    unarmed    1.  P.    lambertiana. 

Needles  in  3s. 

Cones  breaking   through   near   base   when    falling    ("broken  cone"    type). 

Foliage  green  or  yellow   green;   trunk  persisting  through  crown   as  one  main  axis. 
Cones    ovate,     3    to     5     in.     long;     scale     tips    thickened,     armed     with    a     prickle 

2.  P.   ponderosa. 
Cones   long-ovate,    10    to    13    in.    long;   scale   tips   drawn   out    into   highly   developed 

talon-like    spurs 3.  P.    coulteri. 

Foliage  gray;  trunk  parting  into  several  erect  branches;  cones  round-oval,  6  to  10  in. 
long    , 4.  P.  sabiniana. 
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Cones    not   breaking    through    near   base,    usually    persistent   and    remaining   closed    for 
many  years. 
Foliage  thin,  pale  yellow-green;  cones    narrow-ovate,  3  to  6  in.  long.. 5.  P.  tuberculata. 

Foliage  dense,  dark  green;  cones  broadly  ovoid,  2#  to  4J4   in.  long 6.  P.  radiata. 

Needles  in  2s;    cones  broadly  ovate,  2  to  3  in.  long 7.    P.  muricata. 

1.  P.  lambertiana  Dougl.  Sugar  Pine.  Forest  tree  60  to  180  ft.  high; 
trunk  2  to  6  ft.  in  diameter,  its  brown  or  reddish  bark  2  to  4  in.  thick,  roughly 
fissured  longitudinally  with  the  surface  breaking  down  into  small  deciduous 
scales;  needles  in  5s,  slender,  2  to  3^  in.  long;  cones  pendulous,  borne  on 
stalks  at  the  ends  of  the  branches,  commonly  in  the  very  summit  of  the  tree, 
very  long-oblong,  13  to  18  in.  long,  4  to  6  in.  thick  when  opened;  scale-tips 
thin,  with  terminal  scar-like  umbo;  seeds  2  to  5  lines  long  with  broad  wings  twice 
as  long;  cotyledons  13  to  16. 

Sierra  Nevada,  in  the  main  timber  belt.  Coast  Ranges:  Siskiyous  south- 
ward to  Snow  Mt.,  Mt.  Sanhedrin  and  Mt.  St.  Helena;  Austin  Creek  to 
Buckeye  Creek,  Sonoma  County;  Santa  Lucia  Mts.  High  ranges  of  South- 
ern California.  The  most  splendid  of  all  pines  and  one  of  the  greatest  charms 
of  the  Sierran  forest.    Wood  very  valuable,  white,  soft  and  straight-grained. 

P.  monticola  Don.  Silver  Pine,  or  "Little  Sugar  Pine,,,  is  found  in  the 
Sierra  Nevada  at  somewhat  higher  elevations  than  the  Sugar  Pine.  Cones  in 
clusters  of  1  to  7,  pendulous,  6  to  8  in.  long,  1  to  1^4  in.  in  diameter  when 
closed;  scales  very  soft. 

P.  albicaulis  Engelm.  Whitebark  Pine  is  a  timber-line  tree  in  the  Sierra 
Nevada.     Branchlets  very  pliable;   cones  ovoid,  small. 

2.  P.  ponderosa  Dougl.  Yellow  Pine.  Forest  tree  60  to  225  ft.  high, 
the  trunk  2  to  8  ft.  in  diameter;  bark  2  to  4  in.  thick,  tawny  or  yellow-brown, 

.divided  by  fissures  into  large  plates,  or  sometimes  closely  fissured;  needles  in 
3s,  5  to  10  in.  long;  cones  reddish  brown,  commonly  3  to  5  in.  long,  narrowly 
ovate  when  closed,  roundish  ovate  or  oval  when  open,  after  opening  breaking 
through  near  the  base  and  falling,  leaving  the  basal  scales  on  the  limb;  scales 
thickened  or  low-pyramidal  at  apex  and  bearing  an  umbo  which  is  abruptly 
drawn  down  into  a  stout  somewhat  triangular  point  or  short  prickle;  seeds 
ovatish,  3  to  4  lines  long,  the  wing  broadest  near  the  middle  and  tapering  to 
apex,  %  to  1  in.  long  and  4  to  6  lines  broad;  cotyledons  5  to  10. 

Sierra  Nevada,  main  timber  belt,  the  most  abundant  species.  Coast  Ranges, 
mostly  uncommon  or  absent;  occurs  sparingly  in  Santa  Lucia,  Santa  Cruz 
and  Mt.  Hamilton  ranges;  abundant  in  the  inner  North  Coast  Ranges  south  to 
Snow  Mt.,  thence  but  sparingly  in  scattered  patches  west  to  Willits,  south  to 
Healdsburg  and  Napa  Valley.  Wood  valuable,  straight-grained,  rather 
resinous. 

3.  P.  coulteri  Don.  Big-cone  Pine.  Tree  40  to  70  ft.  high  with  usually 
spreading  crown  and  long  lower  branches;  bark  dark,  roughly  broken;  needles 
in  3s,  erect,  tipped  with  a  short  hard  point,  5  to  10  (or  14)  in.  long;  cones 
long-ovate,  10  to  13  in.  long,  5  to  7%  *n-  thick,  when  falling  breaking  through 
near  the  base  like  the  cone  of  the  Yellow  Pine;  scales  at  tip  drawn  out  into 
prominent  tusk-like  points  or  spurs  which  towards  the  base  of  the  cone  on  the 
outer  side  are  developed  into  curving  talon-like  appendages;  seeds  6  to  8  lines 
long  with  a  wing  twice  or  nearly  twice  as  long;  cotyledons  10  to  17. 

Dry  rocky  mountain  slopes,  Mt.  Diablo,  Mt.  Hamilton,  San  Carlos  and  Santa 
Lucia  ranges  and  south  to  Southern  California.  Timber  poor.  The  Mt.  Diablo 
trees  are  towards  the  north  base  of  the  mountain  near  the  village  of  Clayton. 
There  are  none  in  Pine  Canon  nor  in  the  upper  part  of  Mitchell  Canon. 

4.  P.  sabiniana    Dougl.    Digger  Pine.    Tree  40  to  50  (or  90)  ft.  high, 
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the  trunk  in  typical  trees  parting  into  a  cluster  of  erect  branches  which  form  a 
broom-like  top;  needles  in  3s,  drooping,  7  to  13  ^  in.  long;  cones  on  stalks  2  to 
2U2  in.  long,  ovate,  subglobose  when  open,  6  to  10  in.  long,  5  to  7  in.  thick 
and  only  slightly  unsymmetrical,  when  falling  breaking  through  near  the  base 
and  leaving  the  basal  portion  on  the  limb;  tips  of  the  scales  strongly  developed 
into  triangular  hooks  projecting  downwards,  about  1  in.  long;  seeds  hard- 
shelled,  oblong,  slightly  flattened,  9  to  11  lines  long,  4  to  5  lines  wide,  bearing 
a  short  wing  3  to  5  lines  long  and  %  in.  broad;  cotyledons  11  to  17. 

Arid  foothills,  forming  a  very  thin  stand  and  usually  growing  by  itself. 
Sierra  Nevada  foothills.  Coast  Ranges,  most  common  towards  the  interior,  rarely 
reaching  the  coast:  Cloverdale,  Healdsburg,  Napa  Valley,  Vaca  Mts.,  Mt. 
Diablo  (a  strongly  spur-hooked  form  towards  head  of  Mitchell  Canon),  Mt. 
Hamilton  and  Santa  Cruz  ranges  and  southward.  Timber  inferior,  highly  resin- 
ous. On  account  of  its  scattered  growth,  manner  of  branching,  thin,  gray 
foliage  and  burden  of  massive  cones  it  gives  a  singular  aspect  to  the  hot 
country  which  it   favors. 

P.  monophylla  Torr.  One-leaf  Pifion.  The  well-known  nut  pine  of  the 
desert  ranges,  occurring  also  in  Grand  Canon  of  the  Tuolumne,  South  Kings  and 
Kern.    Needle  1  in  a  place. 

5.  P.  tuberculata  Gord.  Knob-cone  Pine.  Tree  5  to  30  or  50  ft.  high 
with  thin  crown  and  slender  trunk;  needles  in  3s,  3  to  5  in.  long;  cones  strongly 
deflexed,  buff  in  color,  narrowly  ovate,  oblique,  acutely  or  bluntly  pointed  and 
somewhat  curved,  especially  at  tip,  3  to  6  in.  long;  scales  moderately  thickened 
at  tip,  except  on  the  outside  towards  the  base  where  they  aro  raised  into  con- 
spicuous rounded  or  pointed  knobs;  umbos  small  and  contracted  into  slender 
usually  deciduous  prickles;  seeds  brownish  black,  ovatish,  3  to  4  lines  long,  the 
surface  minutely  roughened;  wings  9  to  12  lines  long,  3  to  4  lines  broad,  broad- 
est near  the  middle;  cotyledons  5  to  8. —  (P.  attenuata  Lemm.) 

Barren  or  rocky  slopes  at  medium  altitudes,  the  localities  few  and  widely 
scattered:  Santa  Lucia  Mts.;  Santa  Cruz  Mts.;  Moraga  Ridge;  Mt. 
St.  Helena,  and  elsewhere  northward  to  the  Siskiyous,  eastward  to  Mt.  Shasta 
and  southward  in  the  Sierra  Nevada  to  Mariposa  County.  The  cones  persist  on 
the  trunk  and  long  slender  main  branches,  many  (15  to  25)  years,  forming 
circles  from  near  the  base  to  the  summit;  even  young  trees  are  often  full  of 
cones.  The  seeds  are  seldom  liberated  except  when  the  cones  are  partially  burned 
in  a  forest  fire.  It  is  thus  very  interesting  that  a  burned  forest  of  Knob-cone 
Pine  is  promptly  resown  with  its  own  seed. 

6.  P.  radiata  Don.  Monterey  Pine.  Beautiful  symmetrical  tree  or  in  age 
with  flattened  or  broken  top,  30  to  70  or  115  ft.  high ;  trunk  1  to  4  ft.  in  diam- 
eter, the  dark,  hard  bark  roughly  fissured;  needles  in  3s,  or  a  few  in  2s,  3  to  6 
in.  long;  cones  tan  or  cinnamon  color,  turned  downward,  sessile  and  unequally 
developed,  broadly  ovoid  and  bluntly  pointed,  or  globose  when  open,  2*£  to  4*4 
in.  long;  scales  on  the  outer  side  toward  the  base  conspicuously  swollen  at  tip 
into  a  hemispherical  tubercle  or  boss  and  armed  with  a  prickle  which  usually 
weathers  off;  seeds  black,  minutely  roughened  on  the  surface,  3  lines  long, 
bearing  a  broadly  oblong  brown  wing  2%  to  3  times  as  long;  cotyledons  5  to  7. 
— (P.  insignis  Dougl.) 

Sea-coast,  only  in  a  few  small  scattered  colonies:  Ano  Nuevo  (about  half  way 
between  Pescadero  and  Santa  Cruz) ;  Monterey;  Cambria,  San  Luis  Obispo 
County ;  Santa  Rosa,  Santa  Cruz  and  Guadalupe  islands.  Near  Ano  Nuevo  Bay 
Monterey  Pine  forms  on  the  coast  ridge  a  narrow  belt  5  miles  long.  It  is  scat- 
tered over  the  summit  and  upper  part  of  the  face  of  the  cliffs,  which  rise  400 
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to  500  feet  from  the  beach.  It  extends  northward  along  the  slopes  to  Green- 
oaks  Ck.  with  narrow  bodies  following  Finney,  Ano  Nuevo  and  other  creeks 
down  to  the  vicinity  of  the  sea.  Southward  it  descends  nearly  to  the  floor  of 
the  canon-valley  of  Waddell  Creek,  reappears  on  the  opposite  wall,  follows  the 
ocean  ridge  for  about  2  miles  and,  crossing  the  ridge  to  the  east  slope,  descends 
about  half-way  to  Scott  Creek.  On  this  eastern  slope  the  trees  are  associated 
with  Redwood  and  Madron  a.  In  no  other  colony  is  Monterey  Pine  associated 
with  Redwood.  At  Monterey  Pinus  radiata  forms  a  dense  growth  from  Mon- 
terey town  and  Pt.  Pinos  to  the  Carmel  River  and  south  along  the  coast  in 
scattering  clumps  as  far  as  Malpaso  Ck.  (Jepson,  Trees  Cal.,  76).  At  Cam- 
bria there  are  small  bodies  on  the  hills  back  of  the  village,  but  none,  so  far  as 
known,  at  San  Simeon  Bay,  which  is  commonly  quoted  as  a  station. 

7.  P.  muricata  Don.  Bishop  Pine.  Tree  40  to  80  ft.  high,  1  to  3  ft.  in 
trunk  diameter;  bark  dark,  roughly  fissured  longitudinally;  needles  in  2s,  4  to 
6  in.  long;  cones  broadly  ovate,  2  to  3  in.  long,  almost  as  thick,  or  when  open 
more  or  less  globose,  borne  on  the  shoot  in  circles  of  3,  4  or  5,  gradually  turned 
downward,  developed  more  strongly  on  the  outside  towards  the  base  and  in 
consequence  always  one-sided;  scale-tips  rhomboidal,  bearing  a  central  prickle 
with  a  broad  base,  or  the  highly  developed  scales  towards  the  base  on  the  out- 
side standing  out  as  very  stout  straightish  or  upwardly  curving  spurs;  seeds 
black,  sometimes  mottled,  the  thin  shell  minutely  roughened,  2y_,  to  3  lines  long; 
wing  broadest  above  the  middle,  oblique  at  summit,  5  to  8  lines  long,  2%  to 
3%  lines  broad;  cotyledons  4  to  7. 

Low,  swampy  hills  or  flats  or  rocky  slopes,  always  near  the  sea:  Mendocino 
and  Sonoma  coasts;  Pt.  Reyes  Peninsula;  Monterey;  San  Luis  Obispo,  directly 
west  near  the  ocean  along  Coon  Ck.  (I.  J.  Condit.) 

P.  contorta  Dougl.,  Beach  Pine,  occurs  on  the  Mendocino  Coast  from  Pt. 
Arena  northward,  as  a  low  tree,  10  to  20  ft.  high;  bark  dark,  thick,  roughly 
fissured.  It  may  be  readily  distinguished  from  P.  muricata  by  its  shorter  leaves 
(1  to  iy2  in*  long,  but  also  in  pairs),  and  its  much  narrower  cones  of  about  the 
same  length.  P.  murrayana  Balf.  is  the  Tamrac  Pine,  or  Two-leaf  Pine,  of 
the  high  Sierra  Nevada;  bark  light  gray,  remarkably  thin  (^4  in.  thick).  It 
is  called  P.  contorta  var.  murrayana  Engelm.  by  many  botanists. 

2.     PSEUDOTSUGA    Carr. 

Large  trees  with  flat  short-petioled  leaves  spreading  around  the  stem  or  on 
horizontal  branches  often  somewhat  2-ranked.  Staminate  catkins  axillary,  the 
pollen-sacs  tipped  with  a  spur  and  opening  obliquely.  Ovulate  catkins  erect, 
terminal  or  axillary.  Cones  pendent,  maturing  in  the  first  autumn,  borne  all 
over  crown ;  scales  thin,  rounded,  shorter  than  the  slender  acutely  2-lobed  bracts 
which  bear  a  spear-like  point  in  the  notch.  Seeds  without  resin  vesicles;  cotyle- 
dons 5  to  12. — In  botanical  relationship  it  stands  in  an  intermediate  position 
among  the  Spruces,  Hemlocks  and  Firs.  Its  peculiar  cone  bracts,  signally 
different  from  those  of  any  other  conifer,  and  the  obliquely  dehiscing  pollen-sacs 
are  the  chief  marks  of  the  distinctive  genus  Pseudotsuga.  (Greek  pseudos, 
false,  and  Japanese  tsuga,  hemlock.) 

1.  P.  taxifolia  Britt.  Douglas  Fir.  Douglas  Spruce.  Magnificent  forest  tree, 
70  to  250  ft.  high,  the  trunk  1  to  8  ft.  in  diameter ;  bark  on  old  trees  very  thick, 
soft  and  putty-like,  broken  into  broad,  heavy  furrows;  branch  lets  with  the 
leaves  spreading  all  around  the  stem  or  on  horizontal  branchlets  turned  more 
or  less  to  right  and  left  but  not  in  truly  flat  sprays ;  leaves  linear,  blunt  at  apex, 
flat  with  a  median  groove  above  and  a  ridge  below,  green,  with  two  pale  longi- 
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tudinal  bands  on  the  under  surface,  very  short-petioled,  %  to  iy2  in.  long,  %  to  1 
line  wide;  cones  cinnamon  or  red-brown,  long-oval  and  more  or  less  pointed,  1%  to 
3i*>  in.  long,  when  open  1*4  to  1%  in.  thick;  scales  broad  and  rounded  at  apex; 
bracts  conspicuously  exserted,  broadly  linear  and  bearing  in  the  deep  notch  at 
apex  a  spear-like  point ;  seeds  3  lines  long,  almost  as  long  as  the  wings ;  cotyle- 
dons 5  to  8. — (P.  douglasii  Carr.) 

Moist  mountain  slopes,  especially  northward:  Santa  Lucia  and  Santa  Cruz 
ranges  but  absent  from  the  Mt.  Hamilton  and  Mt.  Diablo  ranges;  occurs  in 
Marin  Co.  and  is  more  or  less  frequent  or  even  common  in  the  North  (-oast 
Ranges  from  Sonoma  and  Napa  Valley  northward;  Sierra  Nevada  south  to  the 
San  Joaquin  River.  Most  abundant  and  reaching  its  greatest  size  in  the 
crowded  coast  forests  of  Oregon,  Washington  and  British  Columbia  where  truly 
gigantic  trees  are  found.  In  these  northern  woods  it  is  known  to  woodsmen 
as  Red  Fir  or  Yellow  Fir  but  when  manufactured  into  lumber  it  is  sold  on  the 
market  under  the  trade-name,  " Oregon  Pine." 

The  two  following  genera  have  the  bracts  shorter  than  the  scales: 
Picea  Link.  Spruce.  Leaves  sessile,  jointed  on  the  woody,  peg-like  base 
which  spreads  at  right  angles  to  the  branchlet;  trunk  bark  marked  by  scars  of 
deciduous  scales.  P.  sitchensis  Carr.,  Tideland  Spruce,  has  very  stiff,  prickly- 
pointed  leaves  and  cones  2  to  4  in.  long. — Mendocino  Coast  and  northward  to 
Oregon  and  Washington,  where  it  becomes  a  giant  forest  tree  10  to  20  feet 
in  trunk  diameter.  P.  breweriana  Wats.,  Weeping  Spruce,  with  long,  pendulous 
cord-like  branchlets;    grows  in  the  high  Siskiyou  Mts. 

Tsuoa  Carr.  Hemlock.  Leaves  petioled,  jointed  on  the  woody  base  which  is 
somewhat  decurrent  on  the  branchlet;  trunk  fissured  or  smoothish,  not  scaly. 
T.  heterophylla  Sarg.,  Coast  Hemlock,  has  the  leaves  in  flat  sprays  and  cones 
*4  to  1  in.  long. — Mendocino  Coast  and  northward,  a  forest  tree  90  to  180  feet 
high.  T.  mebtensiana  Sarg.,  Mountain  Hemlock,  has  the  leaves  spreading 
around  the  branchlet  and  cones  1%  to  3  in.  long. — Subalpine  in  the  Sierra 
Nevada,  a  tree  20  to  90  ft.  high. 

3.    ABIES  Link.    Fib. 

Highly  symmetrical  trees  of  lofty  stature,  the  branches  in  regular  whorls  and 
ramifying  laterally,  forming  flat  sprays.  Leaves  linear,  flat,  thickened  or 
4-angled,  whitened  beneath,  spreading  in  2  opposite  directions  or  even  2-rankcd, 
or  more  often  curving  upwards,  leaving  a  smooth  circular  scar  when  they  fall. 
Catkins  from  axillary  winter  buds.  Staminate  catkins  borne  on  the  under  side 
of  the  branches,  mostly  in  the  upper  half  of  the  tree.  Ovulate  catkins  erect,  on 
the  upper  side  of  the  topmost  spreading  branches.  Cones  erect,  maturing  in 
the  first  autumn,  falling  to  pieces  on  the  tree;  scales  thin,  incurved  at  the 
broadened  apex;  bracts  often  exserted.  Seeds  with  resin  vesicles;  cotyledons  4 
to  10.     (The  Latin  name.) 

1.  A.  grandis  Lindl.  Lowland  Fir.  Forest  tree  40  to  160  ft.  high,  the 
trunk  1%  to  4  ft.  in  diameter;  leaves  flat,  1  to  2  in.  long,  notched  at  apex, 
dark  lustrous  green  above  and  with  a  median  channel,  below  with  two  white 
bands  separated  by  a  ridge;  cones  long-oblong  in  outline,  2%  to  4  in.  long, 
1%  to  1%  in.  thick;  scales  with  a  broad  rounded  summit  and  narrow  stalk-like 
base,  broader  than  long;  bracts  small,  with  a  short  awl-like  point  set  on  the 
roundish  apex,  Y2  as  long  as  the  scales;  seeds  drab-color,  4%  lines  long  with  a 
wing  somewhat  longer  and  twice  as  broad  as  the  seed ;  cotyledons  6. 

Low  hills  or  valleys  near  the  sea:  northern  Sonoma,  Mendocino,  Humboldt 
and  Del  Norte  cos.,  and  north  to  southern  British  Columbia. 
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A.  concolor  Lindl.  &  Gord.  White  Fir.  Old  bark  roughly  and  deeply  fur- 
rowed, drab  or  grayish;  leaves  glaucous  or  dull  green,  flat  or  on  cone-bearing 
branches  keeled  above,  acute  or  rarely  notched  at  apex,  spreading  in  two  ranks 
or  curving  upwards,  with  a  twist  in  the  short  petiole;  cones  2  to  5%  in.  long, 
bracts  not  exserted. — High  Sierra  Nevada  and  Coast  Ranges,  3800  to  6000 
feet,  a  tree  60  to  150  ft.  high. 

A.  magnifica  Murr.  Red  Fir.  Old  bark  deeply  divided  into  roughly  broken 
ridges,  reddish  brown ;  leaves  thickened  below  and  a  little  above  so  as  to  be 
subterete  or  somewhat  4-sided,  thicker  on  the  uppermost  branches,  curving 
upwards  but  not  twisted,  sessile;  cones  4  to  8  in.  long;  bracts  concealed  or 
exserted. — High  Sierra  Nevada  and  Coast  Ranges,  6000  to  9000  ft.,  a  forest 
tree  of  great  beauty,  60  to  175  ft.  high. 

A.  venusta  Koch.,  Santa  Lucia  Fir,  with  long-exserte'd  bristles  to  the  cones. — 
Santa  Lucia  Mts. 

TAXODIACEAE.    Redwood  Family. 

Trees  with  linear  or  awl-shaped  alternate  leaves.  Staminate  and  ovulate  cat- 
kins on  the  same  tree.  Staminate  catkins  small.  Scales  of  the  ovulate  catkins 
spirally  arranged,  more  or  less  blended  with  the  bract,  often  spreading  hori- 
zontally from  the  axis  of  the  cone  and  developed  into  broad  flattish  summits. 
Ovules  to  each  scale  2  to  9.    Seeds  not  winged  or  merely  margined. 

1.    SEQUOIA  Endl.    Redwood. 

Tall  trees  with  thick,  red,  fibrous  bark  and  linear,  awl-shaped,  or  scale-like 
leaves.  Staminate  catkins  terminal  on  the  branchlets  or  on  short  lateral 
branchlets,  with  many  spirally  disposed  stamens,  each  bearing  2  to  5  pollen-sacs. 
Ovulate  catkins  terminal,  composed  of  many  spirally  arranged  scales,  each  with 
5  to  7  ovules  at  base.  Cone  woody,  its  scales  divergent  at  right  angles  to  the 
axis,  widening  upward  and  forming  a  broad  rhomboidal  wrinkled  summit  with  a 
depressed  center.  Seeds  flattened;  seed-leaves  2  to  6.  (The  Cherokee  Indian, 
Sequoyah,  who  invented  an  alphabet  for  his  tribe.) 

1.  S.  sempervirens  Endl.  Redwood.  Tall  and  massive  forest  tree  100  to 
340  ft.  high,  the  trunk  2  to  16  ft.  in  diameter;  bark  %  to  1  ft.  thick;  foliage 
reddish  brown;  leaves  linear,  spreading  right  and  left  so  as  to  form  flat  sprays, 
%  to  1%  (mostly  %  to  %)  in.  long  and  1  to  1^  lines  wide,  or  in  the  top 
of  adult  trees  with  short  linear  acuminate  leaves  3  to  5  lines  long,  such  branch- 
lets  strikingly  suggestive  of  those  of  the  Big  Tree;  cones  oval,  reddish  brown, 
%  to  1%  in.  long  and  %  to  %  in.  thick,  borne  in  clusters  on  the  ends  of 
branchlets  mostly  in  the  top  of  the  tree,  maturing  in  first  autumn;  scales  14  to 
24;  seeds  narrowly  margined,  elliptic  in  outline,  2  lines  long;  cotyledons 
usually  2. 

The  Redwood  is  the  most  characteristic  and  abundant  forest  tree  of  the  imme- 
diate coast  region.  It  is  seldom  found  30  miles  from  the  ocean,  never  ranging 
inland  beyond  the  influence  of  the  sea- fogs,  and  forms  a  narrow  belt  along  the 
coast  from  southern  Monterey  Co.  to  the  Oregon  line.  It  is  a  common  tree 
in  the  Santa  Cruz  Mts.,  where  there  is  an  especially  fine  grove  famous  as  the 
* '  Santa  Cruz  Big  Trees. ' '  In  the  Mt.  Diablo  Range  the  Redwood  is  not  known 
except  in  one  limited  locality  about  Redwood  Peak,  in  the  Oakland  Hills,  directly 
opposite  the  Golden  Gate.  It  occurs  about  Mt.  Tamalpais  and  is  abundant  in 
Sonoma  and  Mendocino  cos.  In  Napa  Valley  it  is  rather  frequent  and  beyond 
the  summit  of  Howell  Mountain  it  descends  the  slope  towards  Pope  Valley.  It 
thus  crosses  at  one  point  the  divide  of  the  North  Coast  Ranges  and  this  locality 
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is  the  farthest  from  the  ocean.  The  Redwood  belt  has  here,  consequently,  its 
greatest  width.  It  is  the  tallest  tree  on  the  American  continent.  In  the  forests 
near  Scotia,  a  tree  662  years  old,  measured  in  September  1896,  by  C.  8.  Sargent, 
had  a  trunk  diameter  of  10  ft.  5  in.,  at  6  ft.  above  the  ground,  and  was  340  ft. 
in  height.  Trunks  from  15  to  20  ft.  in  diameter  are  not  uncommon  in  the 
magnificent  Redwood  forests  of  Humboldt  and  Del  Norte,  and  trees  20  to  25 
ft.  in  diameter  can  be  found.  No  other  tree  has  been  so  important  to  the 
development  of  civilization  in  California  because  the  wood,  abundant  and 
cheap,  is  exceedingly  valuable  for  all  sorts  of  building  purposes  and  in  manu- 
factures and  the  arts.  The  region  of  this  great  coniferous  forest  is  a  very 
attractive  one,  regarded  from  almost  any  point  of  view,  and  delights  the  eye  and 
mind  of  the  tourist,  as  well  as  the  botanical  traveler. 

S.  gigantea  Dec.  The  Big  Tree  of  the  Sierra  Nevada  has  awl -shaped  leaves 
ascending  all  around  stem  and  cones  2  to  3%  in.  long.  (An  account  of  the  Big 
Tree  groves  may  be  found  in  Jepson,  Trees  Cal.,  p.  103.) 

CUPRESSACEAE.    Cypress  Family. 

Trees  or  shrubs  with  opposite  or  whorled  scale-like  (or  rarely  linear)  loaves 
thickly  clothjng  the  ultimate  branchlets.  Stamens  and  ovules  in  separate  catkins. 
Staminate  catkins  terminal  on  the  branchlets,  small,  with  shield-like  stamens 
bearing  2  to  6  pollen-sacs.  Ovulate  catkins  consisting  of  several  opposite  ur 
whorled  scales  which  bear  at  base  1  to  several  erect  ovules.  Cones  woody  or  in 
Juniperus  fleshy,  consisting  of  few  '  *  scales ' ' ;  '  '  scales ' '  imbricated  or  shield- 
shaped,  consisting  morphologically  of  a  completely  blended  scale  and  bract. 

Branchlets  flattened,  disposed  in  one  plane;  leaves  in  4  rows,  the  successive  pairs  unlike; 

cones  with  overlapping  scales,  seeds  2  to  each  scale,  unequally  2-winRed. . .    1.   Libocedrus. 

Branchlets  cord-like;   leaves  in  3   or  4   rows;   cones  subglobose,   their   scales  peltate    (not 

overlapping). 

Fruit  a   woody  cone,   its  seeds  many;    stamens  and  ovules  on   same  tree;    leaves   in   4 

rows 2    Cupressus. 

Fruit  a  berry,  its  seeds  1  to  3;  stamens  and  ovules  on  different  trees;  leaves  in  whorls 
of  3  or  opposite   3.  Juniperus. 

1.    LIBOCEDRUS.    Endl. 

Aromatic  trees  with  flattened  branchlets  disposed  in  one  plane.  Leaves  scale- 
like, opposite,  imbricated  in  4  rows,  the  successive  pairs  unlike.  Staminate  and 
ovulate  catkins  terminal  on  separate  branchlets.  Staminate  catkins  with  12  to 
16  decussately  opposite  stamens,  each  with  4  to  6  pollen-sacs.  Ovulate  catkins 
consisting  of  4  to  8  scales,  only  one  pair  ovule-bearing,  each  scale  of  this  pair 
with  2  ovules  at  base.  Cones  maturing  in  first  autumn,  oblong,  composed  of 
imbricated  oblong  scales.  Seeds  unequally  2-winged;  cotyledons  2.  (Greek 
libas,  referring  to  the  trickling  of  the  resin,  and  kedros,  cedar.) 

1.  L.  decurrens  Torr.  Incense  Cedar.  Forest  tree  50  to  125  ft.  high  with 
conical  trunk  2  to  7  ft.  in  diameter;  bark  cinnamon,  loose  or  fibrous  in  age; 
leaves  minute,  1  to  3  lines  long,  coherent,  also  adherent  to  the  stem,  free  only 
at  the  tips,  those  above  and  below  obtuse  but  minutely  pointed  and  forming 
a  pair  overlapped  by  the  keel-shaped  lateral  pair;  cones  red-brown,  oblong- 
ovate  when  closed,  %  to  1  in.  long,  consisting  of  2  seed-bearing  scales  with  one 
septal  scale  between  them  and  often  with  2  small  scales  at  base;  seed-bearing 
scales  broad  and  flattish  but  not  thin;  all  the  scales  with  a  small  triangular 
umbo  at  tip;  seeds  4  lines  long,  margined  on  each  side  from  near  the  base  to 
the  apex  by  two  very  unequal  wings;  larger  wing  ovatish,  about  6  lines  long. 

Sierra  Nevada,  with  Yellow  Pine,  Sugar  Pine  and  Whito  Fir  one  of  **»<* 
four  most  abundant  trees  in  the  main  timber  belt.    Coast  Ranges,  rather  l 
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mon:  Santa  Lucia,  San  Carlos  and  Mt.  Hamilton  ranges;  Mt.  St.  Helena  and 
north  to  Mt.  Shasta.  Wood  very  durable.  When  the  cone  is  dead  ripe  the 
septal  scale  usually  separates  partially  into  3  scales;  these  scales  are  quite 
distinct  in  the  young  catkin  and  the  central  scale  is  then  seen  to  consist  of  a 
completely  blended  reduced  pair.  The  ovulate  catkin  consists,  therefore,  of 
4  pair  of  scales,  the  first  pair  barren,  the  second  pair  ovule-bearing,  the  third 
and  fourth  pair  becoming  in  fruit  completely  united  to  form  the  ' '  septal  scale. ' ' 

2.  CUPRESSUS  L.    Cypress. 

Trees  or  shrubs.  Leaves  scale-like,  small,  appressed,  closely  imbricated  in 
four  ranks  on  the  ultimate  cord-like  branchlets,  or  awl-shaped  on  vigorous 
shoots.  Staminate  catkins  terminal  on  the  branchlets  with  3  to  5  pollen-sacs 
to  each  stamen.  Ovulate  catkins  on  short  lateral  branchlets,  the  ovules  numer- 
ous, erect,  in  several  rows  at  the  base  of  the  scales.  Cones  globose  to  oblong, 
maturing  in  the  second  year,  the  shield-shaped  scales  fitting  closely  together 
by  their  margins,  not  overlapping,  separating  at  maturity,  their  broad  summits 
with  a  central  boss  or  short  point.  Seeds  acutely  angled  or  margined;  cotyle- 
dons 2  to  5.      (Classical  name  of  the  Cypress.) 

Umbos  small  and  low. 

Branchlets   slender,   squarish    1.   C.   goveniana. 

Branchlets  thickish,   terete    2.   C.   sargentii. 

Umbos  prominent,  the  two  uppermost  horn-like  and  incurved;  leaves  with  conspicuous 
resin  pits    3.    C.   macnabiana. 

1.  C.  goveniana  Gord.  Gowen  Cypeess.  Shrub,  compactly  branched,  5 
to  15  ft.  high;  foliage  yellowish;  ultimate  branchlets  very  slender,  squarish, 
their  leaves  rarely  with  pits  or  lateral  depressions;  cones  light  brown,  sub- 
globose  or  oval,  6  to  8  lines  long,  rarely  longer,  with  4  pair  of  scales;  umbo 
short,  crescent-like;  seeds  commonly  black,  sometimes  brown  but  not  red,  angu- 
lar or  acutely  margined,  minutely  warty,  1  to  1\<2  lines  long. 

Monterey,  in  the  forest  of  Pinus  radiata  on  the  west  slope  of  the  Pt.  Pinos 
ridge.  Often  bearing  cones  when  only  one  foot  high  in  a  manner  similar  to 
the  form  of  the  Mendocino  White  Plains  (C.  pygmaea  Sarg.),  which  also  has 
black  seeds  (less  obviously  warty)  and  leaves  with  few  or  no  pits. 

2.  C.  sargentii  .Tepson.  Shrub  or  tree,  with  larger  red  or  reddish  brown 
often  glaucous  seeds;  leaves  more  commonly  pitted;  branchlets  thickish,  terete; 
cones  8  to  11  lines  long. 

Red  Mt.,  Mt.  Tamalpais,  Cedar  Mt.  and  near  Bonny  Doon. 
C.  macrocarpa  Hartw.,  Monterey  Cypress,  is  restricted  to  the  sea-cliffs  at 
the  mouth  of  the  Carmel  River  near  Monterey. 

3.  C.  macnabiana  Murr.  MacNab  Cypress.  Shrub  or  small  tree,  com- 
monly 6  to  8  but  even  35  ft.  high;  branchlets  very  slender;  leaves  with  a  con- 
spicuous resin  pit  or  white  gland  on  the  back  towards  the  apex,  often  slightly 
glaucous;  cones  globose,  clustered,  short-peduncled,  5  to  8  lines  in  diameter, 
reddish  or  grayish  brown;  scales  6  to  8,  with  strong  conical  umbos,  the  upper- 
most very  prominent  or  horn-like  and  incurved ;  seeds  brown. 

Dry  hills  or  flats:  North  Coast  Ranges  from  Samuels  Springs,  Mt.  Aetna, 
Red  Mt.,  and  Bartlett  Creek  north  to  Whiskey  town  (Shasta  Co.).  Foliage  blue- 
green,  pungently  aromatic. 

3.  JUNIPERUS   L.    Juniper. 

Trees  or  shrubs.  Leaves  in  whorls  of  3  or  opposite,  scale-like,  imbricated, 
closely  appressed  and  adnate  to  the  branchlets,  or  linear-subulate  and  spread- 
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ing.  Stamens  ami  ovules  on  separate  trees.  Staminate  catkins  with  many- 
stamens,  each  with  2  to  6  pollen-sacs.  Ovulate  catkins  of  3  to  6  succulent 
coalescent  scales,  each  bearing  1  or  2  ovules,  ('ones  fleshy  and  berry-like, 
ripe  in  the  second  year,  in  ours  1  to  3-seeded;  cotyledons  2  to  0'.  (Ancient 
Latin  name.) 

1.  J.  californica  Carr.  California  Juniper.  Shrub  or  low  tree  5  to  15  ft. 
high;  leaves  in  3s,  ovate,  acute,  each  with  a  dorsal  pit  towards  the  base, 
crowded  on  the  ultimate  branchlets  or  occasionally  free  and  subulate,  %  to  1 
line  long;  berries  reddish  or  brownish,  covered  with  a  dense  white  bloom,  sub- 
globose  or  oblong,  4  to  7  lines  long,  with  dry  fibrous  sweet  flesh  and  1  to  3 
seeds;  seeds  ovate,  acute,  brown,  with  a  thick  smooth  but  angled  or  ridged 
polished  bony  shell,  3  to  5%  lines  long;  cotyledons  4  to  6. 

Dry  hills  or  mountain  sides.  Local  in  the  region  northerly  and  westerly 
from  Clear  Lake;  Mt.  Diablo;  south  of  Hollister  to  Southern  California; 
Tehachapi  Mts.  to  Kernville;  Coulterville. 

J.  occidentalis  Hook.,  Sierra  Juuiper,  is  common  at  6,000  to  10,000  ft. 
in  the  Sierra  Nevada;  berries  smaller,  blue-black,  the  flesh  juicy;  seeds  1  to  4, 
cotyledons  2. 

TAXACEAE.    Yew  Family. 

Trees  or  shrubs  with  linear  leaves  2-ranked  by  a  twist  in  their  petioles.  Sta- 
mens and  ovules  borne  on  different  trees  and  appearing  in  early  spring  from 
axillary  scaly  winter  buds.  Stamens  united  by  their  filaments  into  a  column 
with  4  to  8  pollen-sacs  pendent  from  each  filament.  Ovule  solitary,  terminal 
on  a  short  axillary  branch.  Seeds  set  loosely  in  a  fleshy  cup,  or  quite  enveloped 
by  it  and  thus  appearing  drupe-like,  ripe  in  first  autumn;  cotyledons  2. 

Fruit  red,  berry-like;   leaves    x/2    to   %    in.   long,  acute 1.   Taxus. 

Fruit   green    or   purplish,    plum-like;    leaves    1J4    to    2)4    in.    long,    stiffish,    bristle-pointed. 

2.    Torrkya. 

1.    TAXUS  L.    Yew. 

Trees  or  shrubs,  the  leaves  bluntish  or  merely  acute.  Stamens  7  to  12  in  a 
cluster,  the  4  to  9  pollen-sacs  borne  under  a  shield-like  crest.  Ovule  seated  upon 
a  circular  disk  which  in  fruit  becomes  cup-shaped,  fleshy,  and  red,  surrounding 
the  bony  seed,  the  whole  berry-like.  (Ancient  Latin  name  of  the  yew,  prob- 
ably from  Greek  toxon,  a  bow,  the  wood  used  for  bows.) 

1.  T.  brevifolia  Nutt.  Western  Yew.  Small  tree  10  to  30  ft.  high,  the 
crown  irregular  with  the  branches  of  unequal  length  and  standing  at  various 
angles  but  tending  to  droop;  bark  thin,  red-brown,  shreddy;  leaves  linear,  acute 
at  apex,  shortly  petioled,  flat,  with  midrib  in  relief  above  and  below,  3  or 
mostly  6  to  8  lines  long,  1  line  wide,  spreading  right  and  left  in  flat  sprays; 
seeds  borne  on  the  under  side  of  the  sprays  and  when  mature  set  in  a  fleshy 
scarlet  cup,  the  whole  looking  like  a  brilliantly  colored  berry. 

Deep,  shady  canons:  Santa  Cruz  Mts.;  Mt.  St.  Helena;  Mendocino  Co. 
( Laytonville,  Sherwood)  and  northward  to  Mt.  Shasta,  thence  south  through 
the  Sierra  Nevada.  Localities  few  and  scattered,  and  the  individuals  not 
numerous.     Wood  fine  and  close-grained,  hard,  heavy  and  durable. 

2.    TORREYA  Arn.     Stinking  Yew. 

Trees  with  rigid  sharp-pointed  leaves  in  2  ranks.  Stamen  clusters  solitary 
in  the  adjacent  leaf  axils,  borne  on  1-year-old  branches,  made  up  of  6  to  8 
whorls  of  stamens,  4  stamens  in  a  whorl,  each  filament  with  4  pollen-sacs  with- 
out crests.    Ovule  completely  covered  by  a  fleshy  aril-like  coat,  the  whole  becom- 
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ing  drupe-like  in  fruit.  Seed  with  thick,  woody  outer  coat,  its  inner  layer 
irregularly  folded  into  the  white  endosperm;  embryo  minute.  (John  Torrey, 
Professor  of  Botany  in  Columbia  College,  long-time  a  student  of  western 
botany,  who  traveled  in  California  before  the  days  of  the  Overland  Railroad.) 

1.  T.  calif ornica  Torr.  California  Nutmeg.  Handsome  tree  15  to  50  ft. 
high,  the  trunk  %  to  3  ft.  in  diameter;  leaves  rigid,  1%  to  2y2  in.  long,  1% 
lines  wide,  flat,  dark  green  above,  yellowish  green  beneath  and  with  two  longi- 
tudinal glaucous  grooves,  linear  or  tapering  above  middle,  bristle-tipped, 
twisted  on  their  short  petioles  so  as  to  form  a  2-ranked  flat  spray;  stamen- 
clusters  whitish,  globose,  about  3  lines  long,  crowded  on  the  under  side  of 
the  branches;  fruit  elliptical,  green  in  color  or  when  ripe  streaked  with  purple, 
1%  to  1%  in.  long;  flesh  thin  and  resinous;  shell  of  the  seed  more  or  less 
longitudinally  grooved;  endosperm  copious,  with  irregular  incisions  filled  by 
the  inner  coat,  giving  it  a  marbled  appearance  so  that  in  cross-section  the  seed 
resembles  the  true  nutmeg  of  commerce. — (Tumion  calif ornicum  Greene.) 

Cool,  shady  canons:  Santa  Cruz  Mts. ;  Marin,  Sonoma,  Napa,  Lake  and 
Mendocino  cos.;  Sierra  Nevada.  A  forestrally  rare  tree  yet  its  altitudinal 
range  is  considerable;  it  grows  on  Papennill  Ck.  (Marin  Co.)  near  sea-level 
and  on  Buck  Ck.,  Middle  Fork  Kaweah  River  (southern  Sierra  Nevada)  at 
6000  ft. 

ANGIOSPERMS 

Trees,  shrubs  or  herbs.  Sexual  reproductive  organ  called  a  flower,  typically 
consisting  of  an  abbreviated  axis  bearing  regular  circles  of  calyx  and  corolla 
parts,  stamens  and  pistils.  Calyx  or  corolla  or  both  often  absent,  and  stamens 
and  pistils  often  in  different  flowers.  Ovules  always  enclosed  in  a  sac 
(ovary). 

MONOCOTS 

Leaves  parallel-veined.  Stems  with  the  vascular  bundles  scattered  irregu- 
larly through  them,  without  central  pith  or  concentric  woody  layers.  Flowers 
with  the  parts  usually  in  3s  or  6s,  never  in  5s.  Embryo  with  one  cotyledon. 
Our  species  all  herbs. 

TYPHACEAE.    Cattail  Family. 

Marsh  or  aquatic  perennial  herbs,  the  solid  cylindric  jointless  stems  from 
creeping  rootstocks  and  bearing  long  linear  alternate  leaves.  Flowers  monoe- 
cious, in  dense  spikes,  without  perianth.  Stamens  and  ovaries  with  bristles  or 
minute  scales  intermixed.  Ovary  1-ovuled,  with  a  slender  style,  becoming  in 
fruit  a  seed-like  nut.     Embryo  straight,  embedded  in  copious  endosperm. 

1.    TYPHA      L.    Cat-tail. 

Stems  tall,  simple,  ending  above  in  a  long  spike,  the  pistillate  portion  below 
merely  contiguous  to  or  quite  separated  from  the  staminate  portion  above. 
Stamens  intermixed  with  hairs,  their  filaments  connate.  Ovaries  minute,  stipi- 
tate;  stipes  bearing  bristly  hairs  which  envelope  the  very  small  nuts  in  a 
copious  down.     (Ancient  Greek  name  of  the  Cat-tail.) 

1.  T.  latifolia  L.  Cat-tail.  Stout,  3%  to  6  ft.  high;  leaves  very  long, 
sheathing  at  the  base;  spike  7  to  13  in.  long,  the  pistillate  portion  below  con- 
tiguous to  the  staminate  portion  above;  pistillate  portion  dark  brown,  at  length 
1  in.  thick;  staminate  portion  yellow,  rather  thicker  when  in  flower,  but  soon 
deciduous,  leaving  a  bare  axis. 


SPAKGANIACEAE.  27 

Common  in  marshes  and  marshy  places  by  creeks:  Coast  Ranges,  lower  Sacra- 
mento and  lower  San  Joaquin. 

SPAKGANIACEAE.    Bur-reed  Family. 

Marsh  or  aquatic  plants  with  terete  stems  from  creeping  rootstocks,  alternate 
long-linear  2-ranked  lea\es  and  monoecious  flowers  in  globose  heads.  Fruit 
obovoid  or  spindle-shaped,  1  to  2-seeded. 

1.     SPARGANIUM    L.    Bur-reed. 

Heads  scattered  along  the  upper  portion  of  the  simple  or  sparingly  branched 
stem;  lower  heads  pistillate,  with  leaf-like  bracts;  upper  heads  staminate.  Sta- 
mens with  minute  scales  interposed,  their  filaments  slender  and  elongated. 
Ovaries  surrounded  by  3  to  6  linear-subulate  scales  forming  a  sort  of  calyx. 
(Sparganion,  the  Greek  name,  diminutive  of  sparganon,  a  swaddling-band,  on 
account  of  the  ribbon-like  leaves.) 

Pistillate  heads  2  on  a  branch,  always  sessile;   nuts  2  lines  wide  or  less    ..15*.  grecnei. 

Pistillate  heads  2  to  4  on  a  branch,   pcduncled  or  less  commonly   sessile;   nuts  mostly   3 

lines  wide   2.  S.  eurycarpum. 

1.  S.  greenei  Morong.  Stems  2  to  5  ft.  high;  leaves  triangular,  channeled, 
partly  clasping  at  base  and  flattened  towards  the  apex,  %  in.  wide;  inflorescence 
branching  7  to  16  in.  long;  pistillate  heads  1  or  2  on  a  branch,  sessile,  in  fruit  1 
in.  broad;  staminate  heads  10  to  17  on  a  branch;  nuts  broadly  cuneate,  rounded 
at  summit  and  with  a  short  beak,  obviously  but  not  sharply  angular,  4  lines 
long,  2  (or  rather  less  than  2)  lines  wide. 

Olema,  Marin  Co.;    Butano  Creek,  San  Mateo  Co.     Aug.     Fruiting  in  Oct. 

2.  S.  eurycarpum  Engelm.  Erect,  rather  slender,  3  to  8  ft.  high,  with 
branching  inflorescence;  leaves  flat  and  thin,  slightly  keeled  beneath;  pistillate 
heads  2  to  4  on  the  stem  or  branch,  sessile  or  more  commonly  peduncled; 
staminate  heads  5  to  13;  heads  in  fruit  %  to  1%  in.  in  diameter;  nuts  obovate, 
many-angled,  with  a  broad  rounded  or  hemispherical  summit,  tipped  with  the 
short  style,  3  (or  nearly  3)  lines  broad,  4  lines  long,  including  the  style. — (S. 
calif ornicum  Greene.) 

Calistoga,  lower  Sacramento  and  southward  to  Santa  Clara  Co.     June-July. 

NAIADACEAE.    Pondweed  Family. 

Water  plants  entirely  submerged  or  with  floating  leaves.  Leaves  thread-like 
or  grass-like  or  some  with  broad  floating  blades,  commonly  sheathing  at  base 
or  with  sheathing  stipules.  Flowers  inconspicuous,  naked  or  with  a  very  small 
calyx,  commonly  borne  on  a  short  spike  or  spadix.  Ovaries  1  to  4,  distinct, 
free  from  the  calyx  if  that  be  present,  1 -celled,  1-ovuled,  ripening  into  nutlet- 
like fruits. 

A.    Flowers  perfect;  calyx  present. 

Sepals    4,    distinct    1.   Potamoc.kton. 

Sepals  none  2.   Ruppia. 

B.    Floxvers  monoecious  or   dioecious;   calyx   none. 

Leaves  with   spiny-toothed  margins;   pistil  solitary  and  naked    3.   Naias. 

Leaves  entire. 

Pistils    about    4,    borne    in    a    cup-shaped    involucre;     fresh    water    ponds    or    streams 

4.   Zannichellia. 
Pistils  many,  borne  on  the  side  of  a  linear  spadix;   maritime. 

Flowers  monoecious;    fruit  ovoid;   leaves  2  to  4  lines   broad    5.   Zostera. 

Flowers  dioecious;  fruit  sagittate-cordate;     leaves   l/2   to  2  lines  broad 

6.  Phyllospadix. 

1.     POTAMOGETON  L.  Pondweed. 
Perennial  herbs,  commonly  growing  in  the  still  waters  of  creeks  and  in  fresh 
or  brackish  ponds,  the  stems  arising  from  rootstocks.    Leaves  alternate,  or 


28  NAIADACEAE. 

uppermost  opposite,  frequently  of  two  kinds,  the  floating  ones  broad,  the  sub- 
merged narrower  and  often  thread-like  or  linear;  stipules  present,  often  sheath- 
ing the  stem.  Flowers  in  spikes  or  heads,  which  are  borne  on  axillary  pedun- 
cles and  enclosed  in  the  bud  by  stipular  sheaths.  Sepals  4,  with  short  claws. 
Stamens  4,  inserted  on  the  base  of  sepals.  Ovaries  4.  (Greek  potamos,  a  river, 
and  geiton,  a  neighbor,  on  account  of  the  aquatic  habit.) 

A.    Stipules  axillary  and  free  from   the  leaf. 

Plants  with    both    submerged   and   floating    leaves;    submerged    leaves    linear   or    lanceolate, 

bearing   true   blades 1.   P.    americanus. 

Plants  with  leaves  all  submerged. 

Leaves  with  broad  blades 2.   P.  lucens. 

Leaves  very  narrow,  thread-like  or  setaceous. 

Without  propagating  buds  or  glands   3.   P.   foliosus. 

With  both  propagating  buds  and  glands    4.     P.    pusillus. 

B.    Stipules  adnate  to  the  leaf  or  petiole;  submerged  leaves  only. 

Leaves  capillary    5.   P.   pectinatus. 

Leaves  flat,   lA  to   1 J4  lines  broad 6.   P.  latifolius. 

1.  P.  americanus  C.  &  S.  Stems  terete,  much  branched,  3  to  6  ft.  long; 
floating  leaves  coriaceous,  elliptical,  2  to  4  in.  long,  y2  to  iy2  in.  wide,  the 
petiole  often  longer  than  the  blade,  submerged  leaves  very  thin,  lanceolate, 
4  to  12  in.  long,  4  to  6  lines  broad,  rounded  at  base,  or  tapering  into  a  petiole 
1  to  4  in.  long;  stipules  1  to  4  in.  long;  peduncles  2  to  3  in.  long;  spikes  1  to  2 
in.  long,  densely  fruited;  nutlets  obliquely  obovate,  iy2  to  2  lines  long,  the 
back  3 -keeled,  with  the  middle  keel  prominent. — (P.  lonchites  Tuckerm.) 

Ponds  or  slow  creeks  in  the  valleys  or  hills  at  low  altitudes:  California, 
Washington  and  the  Atlantic  States. 

2.  P.  lucens  L.  Stem  thick,  branching  below  and  bearing  masses  of 
very  leafy  branches  at  summit;  leaves  all  submerged,  thin,  elliptical  to  lanceo- 
late or  oblanceolate  or  the  uppermost  oval,  acute  or  acuminate,  often  undulate- 
serrate,  narrowed  at  base  to  a  short  petiole  or  sessile,  2  to  7  in.  long  and  % 
to  1%  in.  wide;  stipules  greenish,  1  to  2  in.  long,  loose  and  spreading,  some- 
times very  broad;  peduncles  3  to  6  in.  long;  spikes  2  to  2y2  in.  long,  thick 
cylindrical;  nutlet  ll/2  lines  long,  nearly  as  broad,  with  3  distinct  ribs  on  back. 

Small  lakes  and  ponds:  San  Francisco  Peninsula  to  Southern  California; 
also  far  eastward  beyond  our  border. 

3.  P.  foliosus  Raf.  Leafy  Pondweed.  Stem  flattened,  much  branched, 
1  to  2y2  ft.  high;  leaves  rather  thickly  clothing  the  stem,  1  to  1%  in.  long, 
y2  to  1  line  wide,  abruptly  acute;  stipules  white,  transparent,  6  to  9  lines  long; 
flowers  few  in  a  head  on  a  peduncle  2  to  6  lines  long;  fruit  nearly  1  line  long, 
3-keeled  on  the  back,  the  central  keel  with  narrow  rough-edged  wing. —  (P. 
pauciflorous  Pursh.) 

Gilroy;  San  Francisco;  Mariposa,  Conpdon ;  Birds  Landing,  Jepson ;  Shasta 
Co.,  Baker,  northward  into  Oregon  and  far  eastward. 

4.  P.  pusillus  L.  Slender  Pondweed.  Stems  filiform,  branching,  ^»  to 
1  ft.  long;  leaves  narrowly  linear  or  often  nearly  setaceous,  with  a  crater-like 
gland  on  each  side  of  the  stem  at  base  of  the  petiole  or  rarely  glandless,  1 
to  3  in.  long,  *4  to  %  line-. wide,  sessile;  stipules  short,  obtuse,  becoming 
setose;  peduncles  flattened,  slender,  Y2  to  3  in.  long;  spikes  interrupted  or  capi- 
tate; nutlet  obliquely  elliptical,  %  to  1  line  long,  with  a  groove  on  each  side 
of  the  rounded  back,  or  sometimes  with  3  distinct  keels,  beaked  by  a  short 
style. 

Santa  Cruz,  San  Francisco,  and  Sierra  Nevada  (ace.  Bot.  Cal.),  to  Oregon 
and  eastward  to  the  Atlantic  States. 
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5.  P.  pcctinatus  L.  Fennel  Pondweed.  Stems  %  or  2  to  several  feet 
long,  arising  from  a  running  rootstock,  repeatedly  forking  above,  then  very 
leafy  and  forming  broom-like  clusters;  leaves  setaceous,  1  to  3  in.  long  exclu- 
sive of  the  sheaths  which  are  y2  to  %  in.  long  or  on  the  lower  leaves  even 
2  in.  long;  scarious  margin  of  the  sheaths  very  narrow;  spikes  %  to  iy2  in. 
long,  the  flowers  in  distinctly  separated  whorls;  peduncles  1  to  3  or  more  in. 
long;  nutlet  1*4  to  2  lines  long,  with  an  obscure  ridge  on  each  side  of  the 
back. 

The  most  common  species  throughout  California  from  sea-level  to  7000  ft. 
alt.,  species  of  world-wide  distribution.  The  rootstocks  imbedded  in  the  mud  of 
ponds  bear  tubers  about  the  size  of  a  pea.  The  deep-diving  ducks,  such  as 
the  Canvas-back  and  Broad-bill  feed  upon  these  sweet,  nutritious  tubers,  pull- 
ing loose  at  the  same  time  more  or  less  of  the  tender  rootstocks  and  the 
attached  stems  which  float  to  the  surface  and  are  shared  with  the  surface- 
feeding  species  like  the  Teal  and  Mallard.  It  is  to  this  plant  that  the  Canvas- 
back,  while  living  in  the  salt-marshes,  owes  the  succulent  and  nutty  flavor  of  its 
flesh,  making  it  in  the  eyes  of  sportsman  and  epicure  superior  to  every 
other  kind  of  wild-fowl. 

6.  P.  latifolius  Morong.  Near  the  preceding;  stems  stoutish,  white,  branch- 
ing; leaves  numerous,  fascicled  terminally,  %  to  1%  lines  broad;  adnate  portion 
of  stipule  ^4  to  1  in.  long,  broad  on  the  uppermost  leaves,  scarious-margined, 
the   free  portion  shorter. 

Brackish  water:  Gilroy;  Amedee,  Lassen  Co.,  Davy,  to  Oregon. 

2.     RUPPIA    L.    Ditch-grass. 

Immersed  aquatic  herbs  with  long  filiform  forking  stems.  Leaves  almost 
capillary,  with  a  broad  membranous  sheathing  base.  Peduncles  slender, 
axillary,  at  first  very  short  and  enclosed  in  the  spathe-like  base  of  the  leaf, 
each  bearing  two  flowers  disposed  near  together  and  rising  to  the  surface  in  the 
period  of  anthesis,  afterwards  coiling  and  drawing  the  fruits  beneath  the 
water.  Flowers  perfect,  entirely  destitute  of  perianth.  Stamens  2,  sessile, 
each  anther  consisting  of  2  large  and  separate  anther-cells.  Pistils  4,  after 
flowering  becoming  stalked;  stigmas  depressed,  sessile.  (H.  B.  Buppius,  a 
German  botanist  of  the  18th  century.) 

1.  R.  maritima  L.  Ditch -grass.  Plants  2  to- 3  ft.  long;  leaves  2  to  3  in. 
long;  pistils  ripening  into  hard  ovoid  nuts,  which  at  maturity  are  %  to  114 
lines  long,  and  raised  on  stipes  1  to  12  lines  long;  fruiting  peduncle  3  to  6  lines 
long. 

Alkaline  or  brackish  waters:  Southern  California  northward  through  the 
State.    Cosmopolitan. 

3.    NAIAS   L.     Naiad. 

Slender  branching  submerged  fresh-water  plants  with  linear  opposite  spiny- 
toothed  leaves,  which  are  seemingly  whorled  on  account  of  the  ones  crowded  in 
the  axils.  Flowers  unisexual,  solitary  in  the  axils.  Staminate  flower  consist- 
ing of  a  single  stamen  enclosed  by  two  perianth-like  envelopes.  Pistillate  flower 
consisting  of  a  single  ovary  bearing  a  style  with  2  to  4  stigmas.  Fruit  a 
seed-like  nutlet,  tipped  with  the  persistent  style.  (Greek  Naias,  a  water- 
nymph.) 
Leaves    coarsely    toothed,    the    sheathing    base    entire    or    with    1    or    2    teeth    on    each 

side    1 .    »V.    marina. 

Leaves   very  minutely   serrulate. 

Nutlet    shining,    smooth;    sheathing    base    of    leaves    with    many    minute    teeth    on    its 
upper  portion  -» 2.  N.  flexilis. 
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Nutlet    dull,    reticulated;    sheathing    base    of   leaves    commonly    narrow    and    with    few 
teeth    or    sometimes    entire 3.    N.    guadalupensis. 

1.  N.  marina  L.  Holly-leaved  Naiad.  Stems  stout,  often  armed  with 
prickles  twice  as  long  as  their  breadth;  leaves  linear,  %  to  1*6  in.  long,  1  to 
1}£  lines  broad,  coarsely  saw-toothed,  with  the  teeth  spinulose-tipped  and 
the  broad  sheathing  base  entire  or  with  1  or  2  teeth  on  each  side;  nutlet  2  to 
2y2  lines  long,  reticulated. — (N.  major  All.) 

Clear  Lake  to  Lower  California  and  the  Atlantic  States. 

2.  N.  flexilis  R.  &  S.  Slender  Naud.  Stems  slender;  leaves  narrowly 
linear,  very  minutely  toothed,  mostly  acuminate,  %  to  1  in.  long,  %  to  %  line 
wide;  nutlet  oblong-ovoid,  1  to  2  lines  long,  nearly  smooth,  shining. 

Southern  California  to  Washington,  eastward  to  the  Atlantic  and  in  Europe. 

3.  N.  guadalupensis  (Spreng.)  Morong.  Stems  thread-like,  1  to  2  ft.  long; 
leaves  6  to  9  lines  long,  *4  line  wide  or  something  less,  abruptly  acute;  nutlet 
cylindrical,  1  to  1%  lines  long,  dull  but  distinctly  marked  with  numerous  rows 
of  squarish  reticulations. 

Oregon  to  San  Francisco  and  southeastward  to  the  Atlantic. 

4.     ZANNICHELLIA  Mich. 

Immersed  aquatic  plants,  flowering  and  fruiting  under  water,  the  thread-like 
stems  from  a  creeping  rootstock.  Leaves  opposite  or  in  whorls.  Flowers  monoe- 
cious, without  perianth,  sessile,  both  kinds  in  the  same  axil:  staminate  flowers 
consisting  of  an  anther  on  a  pedicel-like  filament;  pistillate  flowers  2  to  6 
in  a  cluster  and  surrounded  by  a  hyaline  cup-shaped  involucre  shorter  than 
the  pistils,  each  flower  consisting  of  a  single  pistil  with  a  thin  peltate  stigma 
on  the  summit  of  the  short  style.  Fruit  an  oblong  somewhat  flattened,  beaked 
nutlet.     (Zannichelli,  1662-1729,  a  botanist  of  Venice.) 

1.  Z.  palustris  L.  Horned  Pondweed.  Stems  sparingly  branched,  1  to 
1%  ft.  long;  leaves  1  to  2  in.  long,  filiform  but  flat;  pistils  usually  4,  in  fruit 
slightly  incurved,  becoming  stipulate,  1  to  1%  lines  long,  often  roughened  or 
toothed  on  the  back. 

Pools  and  still  waters  of  streams:  Southern  California  to  the  Sacramento 
Valley.     Cosmopolitan. 

5.    ZOSTERA  L.  Grass-wrack. 

Submerged  maritime  herbs  with  elongated  and  very  narrow  grass-like  radical 
leaves  and  inflorescences  raised  on  peduncle-like  stems.  Flowers  monoecious, 
borne  in  2  rows  on  the  face  of  a  flattened  spadix  with  or  without  small  lateral 
appendages  covering  them  in  the  bud  and  closely  invested  by  a  protecting 
foliaceous  spathe  until  anthesis.  Staminate  flower  of  1  stamen.  Pistillate 
flower  of  1  pistil.  Nutlet  ovoid.  (Greek  zoster,  a  girdle  or  band,  on  account  of 
the  ribbon-like  leaves.) 

1.  Z.  marina  L.  Eel-grass.  Leaves  with  long  sheathing  bases,  3  to 
7-nerved,  1  to  4  ft.  long,  1  to  4  lines  broad;  fruiting  leaves  jointed  at  base  of 
spathe,  which  terminates  with  a  more  or  less  elongated  leaf -like  summit;  spadix 
2  to  4  in.  long,  10  to  20  fruited;  fruits  iy*  lines  long,  the  ribs  of  the  seed 
showing  clearly  on  the  pericarp. 

Shoal  waters  of  bays,  San  Pedro  north  to  Alaska.  Var.  latipolia  Morong. 
Stem  stout,  sometimes  8  or  10  ft.  long;  leaves  3  to  6  lines  wide;  nutlet  with  a 
distinct  stipe,  the  pericarp  splitting  along  the  face. — Santa  Barbara  north- 
ward to  Puget  Sound,  ace.  Morong  (Z.  pacifica  Wats.). 
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6.    PHYLLOSPADIX   Hook. 

Aquatic  plants  of  ocean  shores,  closely  related  to  the  preceding,  with  elon- 
gated narrowly-linear  radical  leaves  from  much  branched  creeping  rootstocks. 
Flowers  dioecious,  borne  in  2  rows  on  the  side  of  a  flattened  spadix,  with  a 
lateral  chartaceous  appendage  covering  each  flower  in  the  bud,  the  whole 
inflorescence  enclosed  by  a  spathe  which  is  produced  beyond  the  spadix  as  a 
foliaceous  prolongation.  Anthers  sessile.  Pistil  simple,  with  2  stigmas;  ovary 
sagittate-cordate,  i.  e\,  with  two  downwardly -produced  horns  at  base,  which 
in  fruit  are  strongly  developed  and  bear  on  the  inside  deflexed  bristles  serving 
to  attach  the  floating  achenes  to  other  plants  on  the  beaches.  (Greek  phullon, 
leaf,  and  spadix,  a  kind  of  inflorescence.  Cf.  Gibbs,  Am.  Nat.  xxxvi,  101.  The 
pistillate  spadices  have  rudimentary  anther-cells.  For  fire-proofing  and  dead- 
ening the  plants  have  been  used  as  a  filling  between  walls  in  construction.) 

Flowering  stems  1   ft.  long  or  more,  bearing  2  to  5  pistillate  spadices 1.   P.  torreyi. 

Flowering  stems  2  or  3  in.  long,  bearing  1  pistillate  spadix  or  rarely  2.... 2.  P.  scouleri. 

1,  P.  torreyi  Wats.  Torrey's  Eel-grass.  Rootstocks  brittle;  leaves  iy2 
to  2  ft.  long,  %  to  1  line  broad;  pistillate  spadices  1  to  1%  in.  long;  staminate 
spadices  shorter  and  with  shorter  peduncles;  mature  fruit  2%  lines  long. 

Low  tide  limits  to  two  fathoms  below,  San  Diego  and  northward. 

2.  P.  scouleri  Hook.  Pacific  Eel-grass.  Very  similar  to  the  preceding 
but  the  leaves  rather  broader,  %  to  2  lines  wide,  and  more  obviously  3-nerved ; 
fruits  larger. 

Santa  Barbara  and  northward. 

JUNCAGINACEAE.    Arrow-grass  Family. 

Marsh  or  sub-aquatic  herbs  with  basal  rush-like  or  grass-like  leaves,  and  small 
flowers  in  racemes  or  spikes,  or  solitary.  Calyx  when  present,  4  to  6-parted, 
its  sepals  in  two  series.  Stamens  in  ours  6  or  1.  Ovaries  1,  or  3  to  6  and 
united.    Embryo  straight. 

Flowers    perfect,    in   a    raceme;    calyx    present;    stamens    6 1.    Triglochin. 

Flowers  polygamous,  in  a  spike,  also  with  some  solitary;  calyx  none;  stamen  1..2  Lilaea. 

1.    TRIGLOCHIN   L. 

Perennial  by  means  of  short  rootstocks.  Leaves  fleshy  with  membranous 
sheaths.  Flowers  small,  in  a  spike-like  bractless  raceme  raised  on  a  scape. 
Sepals  6,  greenish,  deciduous,  the  three  inner  inserted  higher.  Stamens  in 
ours  6;  anthers  sessile  or  nearly  so.  Pistils  in  ours  commonly  6  (rarely  3  to 
5),  their  ovaries  united  around  a  central  axis,  splitting  when  ripe  into  1-seeded 
carpels,  which  separate  from  the  base  upward,  and  leave  a  slender  persistent 
axis.  Stigmas  as  many  as  the  ovaries,  plumose.  Carpels  dehiscing  by  the 
ventral  suture.  (Greek  tri,  three,  and  glochis,  a  point,  referring  to  the  fruit 
of  the  3-carpeled  species.) 

Scapes  stout;  leaves  2  lines  wide  or  more   1.   T.  maritima. 

Scapes  slender;  leaves  almost  wiry,   less  than    1   line  wide 2.    T.   concinna. 

1.  T.  maritima  L.  Common  Arrow-grass.  Terminal  portion  of  the  root- 
stock  covered  with  the  sheaths  of  old  leaves ;  scapes  stout,  1  ft.  long  or  somewhat 
more,  bearing  a  raceme  10  to  15  in.  long,  the  whole  surpassing  the  (2  to  3 
lines  wide)  leaves;  flowers  1  line  long,  longer  than  the  pedicels,  these  in  fruit 
conspicuously  decurrent;  carpels  3-angled,  with  the  dorsal  angles  winged, 
making  a  broad  longitudinally-striate  groove  on  the  back,  2%  lines  long,  the 
stigmas  persistent  and  recurved;  seed  narrowly  linear,  1  line  long. 

Marshy  shores  along  the  coast. 
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2.  T.  concinna  Davy.  Slender  Arrow-urass.  Scapes  very  slender  and 
racemes  looser  than  in  the  preceding,  7  to  13  in.  high;  leaves  usually  less  than 
1  line  wide;  flowers  about  %  line  long;  carpels  rather  less  than  2  lines  long; 
fruiting  pedicels  less  obviously  decurrent. 

With  the  preceding. 

2.     LILAEA  H.B.K. 

Sub-aquatic  annual  with  fibrous  roots  and  basal  rush-like  leaves  sheathing  at 
base.  Flowers  in  spikes  raised  on  scapes  and  also  with  solitary  pistillate  flowers  in 
the  abrils  of  the  basal  leaves.  Spikes  unisexual  or  with  perfect  flowers  in  the  mid- 
dle, pistillate  below  and  staminate  above,  all  in  the  axils  of  bracts  except  the 
pistillate.  Staminate  flowers  consisting  of  a  single  stamen.  Perfect  flowers 
made  up  of  a  stamen  and  a  pistil.  Pistillate  flowers  consisting  of  a  single  pistil 
with  short  style,  those  in  the  axils  of  the  basal  leaves  with  extraordinarily  long 
styles.  Fruits  coriaceous,  flattish,  oblong-ovate,  winged,  longitudinally  ribbed, 
1-seeded,  indehiscent,  those  in  the  axils  of  the  basal  leaves  less  compressed  and 
wingless. 

1.  L.  subulata  H.B.K.  Leaves  cylindrical,  (>  to  8  in.  long,  1  to  2  lines  in 
diameter,  tapering  to  a  point;  spikes  dense,  %  in.  long  or  less;  basal  pistillate 
flowers  often  with  a  style  1  to  3  in.  long,  their  fruits  larger  than  those  of 
the  spike,  2%  to  3  lines  long. 

In  water  or  mud  of  shallow  vernal  pools,  British  Columbia,  coast  region  of 
middle  California  (where  it  is  common)  to  Southern  California. 

ALISMACEAE.     Water-Plantain  Family. 

Marsh  or  aquatic  herbs  with  radical  leaves,  scape-like  flower  stems  and  per- 
fect or  unisexual  flowers.  Perianth  of  3  outer  herbaceous  persistent  sepals,  and 
3  inner  white  deciduous  petals.  Stamens  6  or  numerous.  Ovaries  numerous,  dis- 
tinct, 1-celled,  1-ovuled,  becoming  achenes  in  fruit.  Endosperm  none;  embryo 
strongly  recurved  or  folded. 

Stamens  6;   achenes  in  a  single  whorl 1.    Alisma. 

Stamens  numerous;   achenes  in   a  dense  head. 

Flowers  unisexual 2.     Sagittaria. 

Fertile  flowers  with  stamens   3.     Lophotocarpus. 

1.    ALISMA  L. 

Erect  herbs,  growing  in  shallow  water  or  mud,  with  radical  long-petioled 
leaves.  Inflorescence  a  panicle  consisting  of  whorled  branches  each  bearing  a 
simple  or  compound  umbel  of  perfect  flowers.  Perianth  of  3  outer  small  herba- 
ceous segments,  and  3  much  larger  inner  ones,  these  petal-like  and  very  delicate. 
Stamens  6,  with  short  filaments.  Ovaries  distinct  on  a  disk-like  receptacle. 
Achenes  numerous,  channeled  on  the  back,  crowded  in  a  whorl.  (Alisma,  the 
Greek  name.) 

1.  A.  plantago  L.  Water  Plantain.  Root-stock  perennial,  becoming 
almost  bulbous  by  the  sheathing  bases  of  the  petioles;  leaves  radical,  the  blades 
elliptic-oblong,  acute,  2  in.  long,  varying  to  8  in.  long  and  3  in.  broad  and 
tapering  from  the  middle  to  each  end,  on  petioles  twice  as  long;  flowering 
stems  1%  to  2%  ft.  high,  the  whorled  branches  unequal  in  length  and  forming 
a  loose,  pyramidal  panicle;  flowers  white,  on  pedicels  1  in.  long  or  less;  petals 
1  line  long;  achenes  very  strongly  flattened,  oblong,  1  line  long,  17  to  25  in 
the  whorl. 

Common  along  the  margins  of  ponds,  rivers,  and  marshy  shores  of  lakes: 
San  Francisco;  Alameda;  Stockton;  lower  Sacramento;  Napa  Valley.  The 
aquatic  forms  have  very  narrow  leaves. 
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2.  SAGITTARIA  L.  Arrow-head. 
Marsh  or  aquatic  herbs  with  fibrous  roots  and  milky  juice.  Leaves  broadly 
sheathing,  commonly  sagittate  or  sometimes  without  basal  lobes  or  even  without 
a  blade.  Flowers  pedicelled,  borne  in  whorls  of  3  on  the  upper  part  of  the 
stem,  with  membranous  bracts.  Flowers  in  ours  monoecious,  the  staminate 
above.  Stamens  inserted  above  the  receptacle.  Ovaries  numerous,  crowded  on 
a  globose  receptacle.  Achenes  flat,  more  or  less  winged  and  beaked  by  the 
short  style.     (Latin  sagitta,  an  arrow,  referring  to  the  shape  of  the  leaves.) 

Pedicels  of  pistillate  flowers  slender,  ascending;  leaves  sagittate. 

Basal    lobes   much   shorter   than   the   upper   one    or   equalling   it;    racemes   with    few    to 

several   whorls    1.    6\   latifolia. 

llasal  lobes  less  than  twice  as  long  as  the  upper  one;   racemes  with  numerous  whorls.. 

2.   S.   greggii. 

Pedicels  of  pistillate   flowers  much   thickened   and    reflexed    in    fruit;    leaves   not   loberi   at 

base :    racemes    with    few    whorls    3.    S.    sanfordii. 

1.  S.  latifolia  Wi lid.  Tule  Potato.  Leaves  very  variable,  2  to  Ifi  in.  in  total 
length;  basal  lobes  lanceolate  to  broadly  ovate,  acuminate,  divaricate;  scape 
simple  or  branched,  Vi  to  3  ft.  high;  bracts  scarious,  2%  to  5  lines  long,  the 
pedicels  of  the  pistillate  flowers  very  much  longer;  flowers  monoecious; 
achene  l1-.  lines  long  with  somewhat  swollen  dorsal  wing  and  long  horizontally 
oblique  beak. 

Common  on  the  islands  and  river  shores  of  the  interior.  The  tubers  of  tlr's 
si>ecies  are  edible  and  are  made  much  use  of  by  the  Chinese  of  the  lower 
Sacramento. 

2.  S.  greggii  J.  G.  Smith.  Stockton  Arrow-head.  Stout,  erect;  leaf- 
blades  8  to  18  in.  long,  the  widely  divergent  lanceolate  basal  lobes  longer  than 
the  ovate  and  acuminate  or  lanceolate  upper  lobe;  scape  erect,  5-angled  below, 
branching  at  its  summit  into  several  ascending,  for  the  most  part  long  racemes, 
with  numerous  whorls  of  flowers;  bracts  lanceolate,  acuminate,  7  to  14  lines 
long,  equaling  or  rather  shorter  than  the  pedicels;  achenes  1  to  1V2  lines  long, 
tumid,  crested  on  both  margins,  circular  or  the  ventral  margin  almost  straight, 
nearly  beak  less. 

Stockton,  original   a'nd  only  known  locality  in  California. 

3.  S.  sanfordii  Greene.  Sanford  Arrow-head.  Leaves  2  to  3  ft.  long; 
petioles  obtusely  triquetrous,  %  to  1%  in-  thick  at  the  base;  blades  linear-  to 
oblong-lanceolate,  about  4  in.  long,  tapering  into  the  spongy  petiole,  or  almost 
obsolete  in  submersed  plants;  scapes  stout,  1%  ft.  high  or  more;  bracts 
triangular,  2*/2  to  3  lines  long,  connate  at  base;  whorls  of  flowers  few,  the 
pedicels  of  the  pistillate  ones  reflexed  in  fruit;  sepals  ovate,  2  to  3  lines 
long;  anther  longer  than  the  filament;  achenes  1  line  long,  rather  markedly 
winged  on  both  the  inner  and  outer  margins,  the  sides  reticulated;  beak 
oblique,  short,  triangular. 

Lower  San  Joaquin.  About  100  acres  of  pure  growth  occurs  just  below  the 
San  Joaquin  Bridge  near  Banta;  on  account  of  the  tubers  this  area  is  fed 
out  with  hogs  (J.  A.  Sanford).  The  sepals  of  the  pistillate  flower  in  this 
and  both  preceding  species  are  reflexed  or  spreading.  S.  montevidensis  C.  &  S. 
is  (ace.  to  J.  G.  Smith)  a  ballast  plant  at  Stockton;  it  may  be  known  by  the 
erect  accrescent  fertile  sepals  and  by  a  brownish  purple  spot  at  the  base  of  the 
petals. 

3.     LOPHOTOCARPUS    T.  Durand. 

Closely  allied  to  Sagittaria.  Fertile  flowers  with  stamens..  Sepals  erect  and 
appressed  in  fruit.  Stamens  hypogynous.  (Greek  lophos,  crest,  and  karpos, 
fruit.) 
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1.     L.  calif  ornicus    J.  G.  Smith.      Type  locality,  Stockton,  J.  A.  San  ford. 

GRAMINEAE.    Grass  Family. 

By  J.  Burtt  Davy. 

Ours  annual  or  perennial  herbs.  Nodes  solid,  sometimes  branching,  the 
lower  often  emitting  secondary  roots;  internodes  usually  hollow  at  maturity 
(pithy  in  most  Andropogoneae,  some  Paniceae,  etc.)  the  lowest  sometimes 
shortened  and  corm-like.  Leaves  alternate,  mostly  sessile,  the  lower  portion 
(sheath)  clasping  the  stem  like  a  tube.  Sheath  lined  by  a  membrane  which 
is  usually  prolonged  beyond  the  point  of  union  of  sheath  with  blade  as  an 
erect,  usually  hyaline  projection  (the  ligule),  sometimes  reduced  to  a  ring  of 
hairs  or  rarely  obsolete.  Blades  narrow,  mostly  linear;  veins  parallel,  some- 
times in  aquatic  species  united  by  cross  veinlets.  Flowers  collected  into  diminu- 
tive, spiciform,  1  to  many-flowered  clusters  called  spikelets,  which  are  usually 
subtended  by  a  pair  (rarely  one  or  both  obsolete)  of  membranous,  charta- 
ceous,  coriaeceous  or  cartilaginous  bracts.  Spikelets  arranged  in  spikes,  racemes 
or  panicles.  Flowers  perfect,  monoecious,  polygamous,  or  rarely  dioecious; 
when  monoecious  the  staminate  and  pistillate  flowers  may  be  in  the  same  spike- 
let  (sometimes  in  Arrhcnatherum),  in  separate  spikelets,  or  in  separate  inflores- 
cences as  in  Maize  (Zea)  ;  when  polygamous,  the  staminate  flowers  may  be 
either  in  the  same  spikelet,  as  in  Holcus,  etc.,  or  more  rarely  in  separate 
spikelets  as  in  many  of  the  Andropogoneae.  Flowers  distichously  arranged 
on  the  axis  (the  rachilla)  of  the  spikelet,  each  subtended  by  a  pair  of  modi- 
fied leaves  (rarely  1  being  obsolete) ;  the  lower  of  these  (the  bractlet)  often 
similar  in  texture  to  the  bracts  of  the  spikelet;  the  upper  (the  palea) 
usually  thinner,  hyaline,  with  usually  2  nerves,  mostly  2 -keeled,  the  in  flexed 
margins  enwrapping  the  flower.  Within  and  at  the  base  of  the  bractlet  are  2 
(rarely  1,  3  or  more),  usually  minute  organs  (the  scales);  the  scales  at  the 
time  of  anthesis  become  turgid,  pushing  the  bractlets  and  palea  apart,  thereby 
allowing  the  anthers  and  stigmas  to  protrude;  after  anthesis  they  lose  their 
turgescence,  becoming  hyaline,  and  allow  the  bractlet  and  palea  to  close 
again.  Perianth  obsolete,  unless  represented  by  the  scales.  Stamens  usually 
3,  rarely  1,  2,  6  or  more,  hypogynous;  filaments  capillary;  anthers  2-celled, 
mostly  versatile  and  pendulous  at  maturity,  usually  proterandrous.  Ovary 
superior,  1-celled,  1-ovuled.  Styles  usually  2,  free,  or  more  or  less  united  below, 
or  obsolete;  stigmas  2,  widely  branched  and  usually  plumose,  covering  a  large 
area  and  thus  specially  arranged  to  catch  pollen  carried  by  the  wind,  usually 
spirally  branched,  rarely  barbellate  with  papillate  cells.  Fruit  in  ours  an 
achene,  often  adnate  to  the  palea  and  sometimes  also  to  the  bractlet.  Seed 
in  ours  adnate  to  the  pericarp.  Embryo  small,  outside  the  base  of  the 
endosperm. 

KEY  TO   THE  TRIBES 

A.  Spikelets  1-flowcred,  the  flower  perfect;  or  with  1  perfect  flower  and  1  (rarely  2) 
empty  bractlets  or  staminate  flowers  below  (rarely  above)  it.  Dioecious  species  and 
species  with  2  or  more  perfect  flowers  should  be  looked  for  under  B. 

Both  bractlet  and  palea  cartilaginous,  coriaceous  or  chartaceous   (at  least  distinctly  firmer 

in  texture  than  the  bracts)  and  becoming  indurated  in  fruit. 

Rachilla   jointed    below    the    bracts   so    that   the    spikelets    fall    from    the    pedicel    entire; 

spikelets  terete,  or  flattened  on  the  back  only,  not  at  all  laterally  compressed;  either 

strictly  1-flowered  or  the  perfect  flower  subtended  by  1   (never  more)  empty  bractlet 

or   staminate   flower;    lower   bract   often   herbaceous  and   usually   much    the    smaller 

2.    Paniceae,  p.  36. 

Rachilla   jointed   above   the   bracts   so   that    these   remain    after   the   flowers    fall   away; 

spikelets  laterally  compressed  on  both  sides;  subtended  by  2  (rarely  only  1)   some- 
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times  minute,  empty  bractlets  or  staminate  flowers;   bracts  usually  sub-equal 

3.  Phalarideae,  p.  39. 
Only   the   bractlet  firmer   in   texture   than   the   bracts   and   becoming    indurated    in    fruit; 

palea  hyaline. 
Awn  terminal,  geniculate;  bractlet  cylindrical-involute: — Stipa   in 

4.  Agrostideae,   p.  43. 
Awn    dorsal,    geniculate;    bractlet    not    cylindrical-involute: — sometimes    Avena    in 

5.    Aveneae,  p.  51. 
Neither  bractlet  nor  palea  firmer  in  texture  than  the  bracts,  though  in  Hordeae  both  may 
be  equally  firm;  often  one  or  both  of  them  hyaline. 
Spikelets  pedicellate;   arranged  in  lax  or  more  or   less  dense  and  spikelike  panicles  or 
racemes;  if  in  racemes  or  spikes  these  sometimes  densely  cylindrical  but  the  spike- 
lets  not  in   distinct  rows. 
Spikelets  of  two  kinds  in  the  same  inflorescence,  one  polygamous,  the  other  imperfect 
or  rudimentary;  two  (one  of  each  kind)  or  several  at  a  node. 
Spikelets  in  pairs,   or  the   terminal   in  threes,  at  each  node  of  the  jointed   rachis, 
one   (or  two)   pedicellate   and    (in  ours)    imperfect,  the   other   sessile  and  con- 
taining   1    perfect   flower   subtended    by   either    a    hyaline   empty    bractlet   or   a 

staminate  flower    1.     Andropogoneae,   p.   36. 

Spikelets  crowded  at  each  node  of  a  dense,  1-sided,  brush-like  panicle;  the  fertile 
solitary,  short,  terminating  the  panicle-branches  and  entirely  concealed  by  the 
long  sterile  spikelets,   which   consist   of  about    10   empty  bractlets: — Lamarckia 

in 7.     Festuceae,    p.    59. 

Spikelets  all  of  one  kind  in  the  same  inflorescence,  though  their  contained  flowers  may 
be  perfect,  monoecious  or  polygamous. 
Perfect   flower   solitary,   without  empty  bractlets  or  staminate   flowers  either   above 
or  below  it. 
Bractlet  with  a  dorsal  awn  arising  from  below  the  middle  or  awnless. 
Awn  sometimes  obsolete,  when  present  straight,  not  twisted.  .4.  Agrostideae,  p.  43. 
Awn  always  present,  geniculate  and  twisted: — some  forms  of  Deschampsia  and 

Trisetum  in   5.    Aveneae,  p.   51. 

Bractlet  with  a  terminal  awn    (sometimes  very  short) : — some  species  of  Koeleria 

and  Festuca  in 7.    Festuceae,  p.   59. 

Perfect  flower  with  one  or  two  staminate  flowers  or  empty  bractlets  below   (rarely 
above)   it. 
Spikelets  with  2  staminate  flowers  or  2  empty  bractlets  below  the  perfect  flower 

— Anthoxanthum  and   Hierochloe   in 3.     Phalarideae,   p.   39. 

Spikelets  with  only  one  staminate  flower  (never  empty  bractlets)  below  or  above 

the  perfect  flower: — Arrhcnatherum  and  Holcus  in 5.    Aveneae,  p.   51. 

Spikelets  with  1  or  2  empty  bractlets  above  the  perfect  flower: — Melica,  Koeleria 

and  Festuca  in  7.    Festuceae,  p.  59. 

Spikelets  sessile  or  very  short  pedicellate;  arranged  in  two  close,  crowded  rows  form- 
ing 1 -sided  spikes  or  racemes;  these  racemes  digitate  or  fasciculate,  rarely  solitary; 

rachis  not  breaking  up  at  the  nodes 6.    Chlorideae,  p.  57. 

Spikelets  arranged  in  2  opposite  rows,  forming  a  2-sided  spike  or  raceme,  sessile  or 
very  shortly  pedicellate  on  teeth,  or  in  notches  or  grooves  of  the  rachis  which  is 
often  flexuous;  rachis  in  many  cases  jointed  at  the  nodes,  each  internode  at  maturity 
falling  away  with  the  attached  spikelet 8.    Hordeae,  p.  71. 

B.     Spikelets    with    two    or  more     perfect     flowers     (dioecious     in     Festuceae     in     the 
genus   Distichlis  and   sometimes   in   Poa   and   Phragmites) ;    imperfect    flowers,   when   pres- 
ent, uppermost   (except  in  Phragmites  and  rarely  in   Eragrostis). 
Spikelets   pedicellate,    arranged    in    lax    or    more    or    less    dense    and    spikelike    panicles 
or  racemes;   when   in   racemes  or   spikes   not   in   opposite   rows  on   the   rachis. 
Bracts   large  in   proportion   to   the   whole   spikelet,   usually  enclosing   all   the    flowers; 
one  or   more  of  the   bractlets   bearing  a  twisted  and  abruptly   bent  awn,   usually 
on    the    back,    rarely    from    between    the    teeth    of    the    bifid    apex    or    awnless; 
when    not   awned    there   are    2    nearly    opposite    flowers,    and    the    rachilla    is   not 
prolonged   beyond   them;   in   Avena  sativa   the   awn   is   often   obsolete   or  straight, 

though  the  flowers  are  more  than  2  and  not  opposite 5.     Aveneae,  p.   51. 

Bracts    small    in    proportion    to    the    whole    spikelet,    usually    scarcely    exceeding    the 

apex  of  the  first  flower;   bractlets  awnless,   or   with    1    to   3   straight  awns,   which 

are  usually  terminal,  or  rarely  borne  just  below  the  apex... 7.     Festuceae,  p.  59. 

Spikelets   arranged    in    2    opposite    rows,    forming    a    bilateral    spike    or    raceme,    sessile 

or   shortly   pedicellate   on    teeth,   or    in    notches   or   grooves   of   the   rachis    which    is 

often    flexuous;    rachis    in    many    cases    jointed    at    the    nodes,    each    internode    a* 

maturity  falling  away  with  the  attached  spikelet 8.    Hordeae,  p.  71 
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Tribe  1.     Andropogoneae.     Sorghum  Tribe. 

Inflorescence  a  simple  or  compound  panicle,  the  ultimate  branches  of  which 
consist  of  spikelike  racemes  of  few  or  many  spikelets.  Rachis  usually  jointed 
at  the  nodes.  Spikelets  in  pairs  at  each  node,  or  in  triplets  at  the  end  of 
each  raceme,  of  two  kinds,  one  of  each  pair  sessile  and  perfect  or  polygamous, 
the  other  pedicellate  and  imperfect,  rudimentary,  or  reduced  to  the  pedicel; 
pedicel  and  callus  often  clothed  with  long  silky  hairs;  spikelets  generally  with 
but  one  flower,  usually  with  a  hyaline  empty  bractlet  below  it,  or  rarely  the  lat- 
ter bearing  a  staminate  flower  in  its  axil,  or  obsolete.  Lower  bract  always  more 
indurated  than  the  bractlets,  the  latter  often  hyaline  and  usually  one  of  them 
bearing  a  bent  or  twisted  awn;  interaodes  between  the  different  bractlets  or 
flowers  not  measurable.  Palca  usually  shorter  than  its  bractlet,  sometimes 
obsolete.     Stamens  usually  3,  rarely  only  2  or  1. 

1.    ANDROPOGON  L.    Sorghum. 

Our  only  sj>ecles  belongs  to  the  sub-genus  Sorghum,  having  the  stems  hard 
and  pithy;  racemes  solitary  or  in  pairs,  panicled;  joints  of  the  rachis  without 
a  translucent  line;  bracts  broad-lanceolate,  finally  indurated  and  shining; 
awn  less  (in  our  species);  lower  bractlet  empty,  or  sometimes  obsolete,  much 
the  smaller,  hyaline;  upper  very  slender,  awnless  or  with  a  geniculate  awn; 
palea  small,  hyaline  or  obsolete.  Scales  wedge-shaped.  Stamens  3.  Styles 
distinct.  (Greek  andro,  man,  pogon,  beard,  having  reference  to  the  bearded 
callus  of  the  staminate  spikelets  in  most  species.) 

1.  A.  sorghum  Brot.  var.  halepensis  Hackel.  Johnson -grass.  Peren- 
nial, rootstock  stout,  creeping;  stems  stout,  erect,  2  to  5  ft.  high;  leaf-blades 
flat,  with  undulate  margins,  8  to  24  in.  long,  1%  to  3  in.  wide,  apex  drooping; 
panicle  variable  Ms  to  1%  ft.  long,  oblong-elliptical,  dense  or  rather  loose,  more 
or  less  drooping;  branches  mostly  in  whorls  of  4,  rarely  2  or  6;  sessile  spikelets 
variable,  lanceolate  or  elliptical,  2  to  3  lines  long;  bracts  equal;  lower  bract 
of  the  perfect  spikelet  firm,  more  or  less  shining  and  often  dark  colored, 
obscurely  5  to  9  or  11-nerved;  margins  involute;  upper  3  to  7-nerved;  bracts 
of  the  staminate  spikelets  narrow  and  more  acuminate,  the  lower  almost 
2-keeled,  with  2  prominent  nerves  near  each  margin;  upper  5-nerved;  empty 
bractlet  one-fourth  shorter  than  the  lower  bract,  elliptical-oblong  or  oval,  deli- 
cately 2-nerved;  lower  flower-enclosing  bractlet  one-half  as  long  as  the  upper 
bract,  broadly  oval,  obtuse,  2-lobed,  often  bearing  a  short  awn;  anthers  yellow, 
1  to  \Vi  lines  long;  scales  fringed;  pedicellate  spikelets  sometimes  reduced  to 
the  bractlet,  much  narrower  than  the  fertile  ones. — (Sorghum  halepense  Pers.) 

Originally  introduced  into  the  United  States  as  a  forage  plant,  now  a 
troublesome  weed  in  orchards  and  elsewhere.  Sparingly  naturalized  in  the 
San  Joaquin  Valley.    July- Aug.     The  rootstocks  furnish  feed  for  hogs. 

Tribe  2.     Paniceae.    Miij.et  Tribe. 

Spikelets  arranged  in  spikes,  racemes  or  panicles,  these  sometimes  digitate 
or  in  pairs;  rachis  usually  not  jointed  at  the  nodes  and  therefore  not  breaking 
up  at  maturity;  pedicels  jointed  below  the  bracts  so  that  these  fall  away 
with  the  rest  of  the  spikelet  at  maturity.  Spikelets  terete  or  flattened  on  the 
back  only,  not  at  all  laterally  compressed,  all  alike,  either  strictly  1-flowered,  or 
with  1  perfect  flower,  and  a  staminate  flower,  or  bractlet  and  palea,  or  empty 
bractlet,  below  it;  lower  bract  usually  much  the  smaller;  perfect  flower 
strictly  terminal,  its  bractlet  and  palea  alike,  cartilaginous,  coriaceous,  char* 
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taceous,  or  at  least  always  firmer  in  texture  than  the  bracts,  awnless;   lower 
bractlet  sometimes  similar  in  texture  to  the  bracts,  sometimes  short-awned. 

Spikelets   without  any  involucre  of  bristles  or  spines. 
Bractlet    (in   ours)   apparently    1    only,   enclosing   a    perfect   flower;    spikelets   in    1-siilcd 
racemes  or   spikes  which    (in   ours)    arc  arranged   in   pairs,  or    (rarely)    in  panicles. 

2.  Pasfalum. 

Bractlets   2,   the   upper   subtending   a    perfect   flower,   the   lower   empty   or   subtending  a 

stain inate   flower;   spikelets  sometimes   in    1 -sided    racemes  or    spikes;    these   digitate 

or    in    panicles    3.  Panicum. 

Spikelets   subtended   by  an   involucre  consisting   of    from   one   to   many   bristles  or   spines 
(sterile   branches)    which    are   sometimes   grown   together. 
Spikelets   deciduous;    bristles   persistent 4.  Chaetochloa. 

2.     PASPALUM  L.     Miixet-grass. 

Inflorescence  of  few  digitate,  or  many  panicled,  spike-like  .racemes.  Spike- 
lets in  1  to  4  rows  upon  one  side  of  a  flattened,  jointless  rachis,  jointed  upon 
their  short  pedicels,  plano-convex,  obtuse  or  acute,  awnless,  1-flowered;  bracts 
apparently  2  or  3  owing  to  the  presence  of  an  empty  bractlet  which  resem- 
bles a  bract  in  size  and  texture  and  takes  its  place;  lower  bract  often  obsolete, 
when  present  minute,  1-nerved,  slender,  and  placed  on  the  flat  side  of  the  spike- 
let;  upper  much  larger,  few-nerved.  Bractlet  (in  ours)  apparently  1  only, 
really  2;  lower  empty,  membranaceous,  resembling  and  nearly  equaling  the 
upper  bract  and  performing  the  function  of  the  absent  or  reduced  lower  bract, 
3-nerved;  flower-enclosing  bractlet  roundish  or  ovate,  coriaceous,  rarely  mucro- 
nate  or  with  a  few  minute  hairs  at  the  apex,  large,  convex,  and  partly  enclos- 
ing the  palea.  Palea  smaller  than  its  bractlet,  roundish  or  ovate,  coriaceous, 
flattish.  Scales  2,  wedge-shaped  or  quadrate,  emarginate.  Stamens  3.  Ovary 
oblong,  smooth;  styles  elongated.  Achene  enclosed  by  the  indurated  bractlet 
and  palea.     (The  Greek  name  for  Millet-grass.) 

1.  P.  distichum  L.  Knot-grass.  Rootstock  perennial,  widely  creeping; 
stems  ^  to  2  ft.  high;  sheaths  somewhat  crowded,  smooth  or  hairy,  bearded  or 
filiate  at  the  throat;  blades  flat,  sharp-pointed,  linear-lanceolate,  1%  to  6  in. 
long,  1  to  3%  lines  wide,  sparingly  hairy  above,  glabrous  below,  somewhat 
glaucous;  spikes  2  (rarely  3  or  4),  1  to  4  in.  long,  sub-erect,  densely  flowered, 
one  sessile,  the  other  shortly  pedicellate;  rachis  %  to  1  line  wide;  spikelets  1% 
lines  long,  ovate,  acute;  those  in  the  middle  of  a  row  overlapping  about  % 
their  length;  bracts  more  or  less  pubescent. 

A  tropical  and  sub-tropical  species,  now  naturalized  in  marshy  places  through- 
out the  State.  Somewhat  resembling  Bermuda-grass  but  readily  distinguished 
by  its  stouter  habit  and  by  usually  bearing  only  2  spikes  to  each  inflorescence; 
appearance  much  modified  by  habitat. 

3.    PANICUM   L.     Panic-grass. 

Leaves  often  hirsute  or  hispid  with  stiff  hairs  arising  from  tubercles  between 
the  nerves.  Panicle  loose  and  spreading,  or  close  and  spikelike;  when  the 
spikelets  are  crowded  in  pairs  on  one  side  of  flattened  spikelikc  branches,  one 
spikelet  is  sessile  the  other  pedicellate.  Spikelets  without  involucre  or  bristles 
at  the  base,  1  or  2-flowered  (when  2-flowered  the  lowest  staminate),  rarely 
awned,  jointed  on  the  pedicels  below  the  bracts  so  that  these  fall  away  with  the 
flower  at  maturity;  bracts  2  (or  1  only);  the  lower  smaller,  often  minute  or 
obsolete ;  the  upper  equaling  the  perfect  flower.  Bractlets  2 ;  the  upper  enclos- 
ing the  palea  and  a  perfect  flower;  the  lower  resembling  the  upper  bract  and 
empty  or  bearing  a  staminate  flower  or  empty  palea,  the  latter  when  present 
very  thin  and  hyaline;  upper  bractlet  and  its  palea  alike,  coriaceous  or  cartila- 


38  GRAMINEAE. 

ginous,  usually  flattened  parallel  with  the  bracts,  awnless.  Scales  2,  fleshy, 
truncate.  Ovary  smooth,  oblong;  styles  distinct  or  very  shortly  united  at  the 
base;  stigmas  usually  purple  and  longer  than  the  styles.  Achene  compressed, 
plano-convex,  enclosed  by  the  indurated  bractlet  and  palea.  (The  Latin  name 
for  some  cereal,  from  panis,  bread,  one  species — the  Millet,  P.  miliaceum — 
having  been  cultivated  from  prehistoric  times  as  a  cereal.) 

S pikelets  crowded  in  2  to  4  rows  on   2  sides  of  triangular,  digitate  or  clustered  spikes. 

Lower  bract  minute  or  obsolete;  bractlets  awnless,  pubescent  or  nearly  smooth 

1.   P.  sanguinalc. 
Spikelets  imbricate,  sessile  on  2  sides  of  a  triangular  rachis,  usually  rough  with  stiff  hairs. 

Bractlet  awned  or  awn-pointed,  mostly  shortly  hirsute  on  the  nerves 2.  P.  crus-galli. 

Spikelets   in   lax    panicles,    pedicellate,   awnless. 

Annual;   spikelets   acutely    pointed;    panicle-branches   mostly    angular 3.  P.   capillar e. 

Perennial;  spikelets  obtuse  or  barely  pointed;  panicle-branches  filamentous 

4.   P.   dichotomum. 

1.  P.  sanguinalc  L.  Crab-grass.  Pale  green  annual;  stems  usually 
prostrate  and  creeping  at  base,  then  ascending  or  erect,  1  to  2  ft.  long,  usually 
stout;  lower  nodes  swollen  and  rooting;  sheaths  sparingly  hairy  with  long, 
stiff,  white  hairs;  throat  with  a  tuft  of  hairs  on  each  side;  ligule  about  1  line 
long,  broad,  truncate,  denticulate;  blades  2  to  4  in.  long,  2  to  3  lines  wide, 
scabrous  on  both  sides;  panicle-branches  4  to  6  or  more,  digitate  or  clustered, 
sub-erect,  straight,  3  to  5  in.  long,  3-sided,  spikelet- bearing  to  the  base  on  2 
sides  only;  rachis  %  line  wide  on  the  flat  side,  ciliate-scabrous ;  spikelets  in 
pairs,  in  2  to  4  rows,  narrowly  lanceolate-acuminate,  1*4  to  1%  lines  long,  one 
on  a  ciliate-scabrous  triangular  pedicel,  the  other  sessile  below  it  and  over- 
lapping; bracts  much  shorter  than  the  spikelet;  lower  less  than  %  line  long, 
triangular,  acute;  upper  %  to  1  line  long,  linear,  3  to  5-nerved,  ciliate  with 
long  hairs;  lower  bractlet  empty,  membranous,  3  to  5  or  7-nerved,  ciliate; 
upper  rather  shorter,  faintly  3-nerved,  chartaceous,  glabrous,  completely  enclos- 
ing the  palea;    achene  flattened,   oblong,  1  line  long. 

An  alien  cosmopolitan  weed.  Sacramento  Valley;  Stege;  Napa  Co.  July- 
Sept. 

2.  P.  crus-galli  L.  Barnyard-grass.  Annual;  stems  ascending,  1  to  4  ft. 
high,  very  stout;  lower  nodes  much  swollen,  upper  constricted;  sheaths  sparsely 
hairy;  ligule  obsolete;  blades  variable,  6  to  14  in.  long,  4  to  6  lines  wide,  flat, 
glabrous,  or  sparsely  hairy;  margins  rough,  often  waved,  ciliate  at  the  base 
with  long  hairs,  or  glabrous  in  age;  panicle  3  to  6  in.  long,  green  or  purple, 
densely  hairy  at  the  nodes ;  branches  somewhat  remote,  the  lowest  sometimes  3 
in.  long,  triquetrous,  minutely  pubescent;  pedicels  with  long,  stiff  hairs;  spike- 
lets crowded  on  2  sides  of  the  rachis,  1%  to  nearly  2  lines  long;  lower  bract 
broad,  triangular,  less  than  %  as  long  as  the  spikelet,  3-nerved;  upper  con- 
cave, more  or  less  ve'ntricose,  broad,  oval,  7-nerved,  hispid  on  the  nerves,  pointed 
or  rigidly  awned;  lower  bractlet  empty,  shorter  than  the  bracts,  5-nerved,  its 
palea  hyaline,  2-nerved;   upper  bractlet  and  palea  polished,  acute  or  obtuse. 

Cosmopolitan  weed,  naturalized  in  moist  places  beside  sloughs  and  streams: 
Grand  Island;  Fort  Bragg;  Soquel  Creek;  Stege;  Stockton.    July-Nov. 

3.  P.  capillare  L.  Old-witch-grass.  Annual ;  stems  1  to  2  ft.  high, 
geniculate  below,  often  branching  at  base  and  forming  large  tufts;  sheaths  and 
often  the  blades  hirsute  with  stiff,  spreading  hairs;  ligule  reduced  to  a  ciliate 
fringe;  blades  about  6  in.  long,  2U2  to  5%  lines  wide,  shortly  acuminate, 
sparsely  hairy;  edges  rough,  ciliate  below;  panicle  very  diffuse,  6  to  12  in. 
long,  sometimes  9  in.  wide;  branches  solitary  or  in  pairs,  sometimes  6  in.  long, 
slender,  at  first  erect,  then  spreading  and  finally  sometimes  deflexed,  mostly 
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angular;  spikelets  in  pairs  at  the  ends  of  the  long  branchlcts,  oblong  to  oval- 
acuminate,  acutely  pointed,  one  long-  the  other  short-pediceled,  the  latter  over- 
lapping and  1  to  ll/j  times  as  long;  lower  bract  1-nerved,  acute;  upper 
5  to  7-nerved,  pointed,  about  IV2  lines  long;  empty  bractlet  1  Vi  lines  long; 
its  palea  obsolete;  flower-enclosing  bractlet  obtuse,  %  line  long. 

Said  to  occur  throughout  the  State;  lower  Sacramento;  Guerneville.  A 
very  variable  grass.     June-Oct. 

4.  P.  dichotomum  L.  Branched  Panic.  Perennial;  stems  8  to  24  in. 
high,  at  first  erect  and  simple,  then  decumbent  and  branching  from  the  pros- 
trate nodes;  sheaths  with  a  tuft  of  soft  hairs  at  the  nodes,  mostly  softly-hairy; 
lower  blades  nearly  ovate,  upper  linear- lanceolate,  smooth  or  hairy  or  velvety, 
acute,  1%  to  4  in.  long,  2  to  3  lines  wide;  terminal  panicle  exserted,  1A£  to 
3%  in.  long,  open,  ovoid  or  pyramidal;  those  of  the  branches  short,  often 
barely  exserted;  panicle- branches  filamentous;  spikelets  1  line  long,  obovate 
or  ellipsoidal,  obtuse  or  barely  pointed,  smooth  or  hairy;  lower  bract  %  as 
long  as  the  upper,  roundish;   upper  5  to  7-nerved. 

Common  in  moist  sandy  soils  along  the  coast  and  in  moist  places  in  the 
interior.    Geysers;  Pt.  Reyes.    June- July. 

4.     CHAETOCHLOA    Scribn.    Beistle-gbass. 

Annuals.  Leaf -blades  flat.  Panicle  spikelike,  dense,  cylindrical,  sometimes 
interrupted  below.  Spikelets  as  in  Panicum,  but  always  awnless,  the  short 
peduncles  produced  beyond  them  into  one  to  several  awn-like  bristles  which 
are  at  one  side  of  the  spikelet,  not  forming  a  complete  involucre.  (Greek 
chaite,  bristle,  and  chloe,  grass,  referring  to  the  tuft  of  long  bristles  at  the 
base  of  the  spikelet.  A  genus  easily  recognized  by  the  dense  spike-like  panicle, 
usually  bristling  with  numerous  setae;  these  issue  from  the  pedicels  just 
below  the  spikelets  in  the  form  of  an  involucre,  and  are  not  epidermal,  like 
true  hairs,  but  appear  to  be  abortive  panicle-branches.)  ' 

1.  C.  glauca  (L.)  Scribn.  Bristly  Foxtail.  Stems  erect,  branching 
below,  1  to  2  ft.  high,  leafy;  mouth  of  the  sheath  clothed  with  long,  silky 
hairs;  blades  4  to  12  in.  long,  3  to  5  lines  broad,  scabrid  or  scabrous,  sometimes 
sparsely  ciliate;  panicles  1%  to  2%  or  4  in.  long,  usually  on  a  long,  slender, 
naked  peduncle,  though  sometimes  at  first  partially  enclosed  by  the  uppermost 
sheath;  bristles  pale  green  or  tawny  yellow;  spikelets  oval,  about  1  line  long 
and  a  little  less  broad,  obtuse  or  sub-acute,  pale  green. — (Setaria  glauca  Beauv.) 

Introduced  weed;  occurring  at  Fresno.    June-Oct. 

Tribe  3.     Phalarideae.     Canary-grass  Tribe. 

Spikelets  arranged  in  panicles,  all  alike,  with  1  perfect  flower  which  is 
terminal,  and  1  or  2  empty  bractlets  or  staminate  flowers  below  it.  Empty 
bractlets  occasionally  very  small  or  rudimentary.  Bractlet  and  palea  of  the 
perfect  flower  alike,  usually  becoming  indurated,  laterally  compressed,  awn- 
less, nerveless  or  with  only  1  nerve. 

Perfect   flower    subtended    by    1    or   2   empty   bractlets    which    arc    often    minute    or    rudi- 
mentary. 
Empty  bractlets  minute,  entire,  awnless  or  with  minute  bristles  at  the  apex.. 5.  Phalaris. 
Empty  bractlets  equaling  or  exceeding  the  flower-enclosing  bractlet,  bifid  and  awned  on 

the  back 6.    Anthoxanthum. 

Perfect  flower  subtended  by   1  or  2  staminate  flowers 7.  Hikrochloe. 

5.    PHALARIS   L.  Canary-grass. 

Blades  flat.  Inflorescence  a  dense,  spikelike,  rarely  interrupted,  thyrse. 
Spikelets  crowded,  1 -flowered.     Bracts  about  equal  in  length,  boat-shaped,  com- 
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plicate,  strongly  compressed  laterally,  usually  winged-keeled,  3-nerved.  Bract- 
let  and  palea  of  perfect  flower  subtended  by  2  or  only  1,  small  or  rudimentary, 
more  or  less  hairy,  empty  bractlets.  Flower-enclosing  bractlet  and  palea  alike, 
shorter  than  the  bracts,  complicate,  becoming  indurated  in  fruit;  palea  a  little 
the  smaller.  Scales  2  and  minute,  or  obsolete.  Stamens  3.  Ovary  smooth. 
(Greek  phalaros,  having  a  patch  of  white,  from  the  broad,  light-colored  mar- 
gins and  patches  between  the  nerves  of  the  bracts  in  some  species.  Supposed 
to  be  the  Phalaris  of  Dioscorides.) 

Spikelcts   all    perfect;    bracts   decidedly   winged-keeled   on    the   back;    annuals. 
Rudimentary  bractlets  2;   thyrse  ovoid. 

Spikelets    broad;    nerves    of    bracts    dark    green,    mid-nerve    curved    inwards    above; 

wings   broad,    white UP.    canariensis. 

Spikelets    narrow;    nerves    of    bracts    pale    green,    mid-nerve    straight    from    a    little 

above  the   base;    wings   narrow,   pale   green .2.  P.   caroiiniano. 

Rudimentary  bractlet   1   only;   thyrse   from  ovoid-oblong  to  oblong-cylindrical. 

Spikelets    ovate;     nerves    of    bracts    dark    green,     mid-nerve    curved     inwards     from 

below    the    middle;    wings    narrow,    white 3.  P.    minor. 

Spikelets   of   secondary    branches   of   the   thyrse    imperfect    or   abortive,    giving    a   gnawed 
appearance  to  the  lower  part  of  the  thyrse;   wing  of  bract  terminating  in   a  horn.... 

4.  P.   paradoxa. 
Spikelets    all   perfect;    bracts   wingless   or    only    slightly   winged,    keeled;    annuals    or    per- 
ennials. 
Annual;    1J4    to    3    ft.    high;    thyrse   cylindrical,   almost    spikclike,    mostly    2 54    to    4    in. 

long;  bracts  keeled;  flower-enclosing  bractlet  abruptly  acuminate 5.  P.lemmoni. 

Perennial;  stems  3  to  8  ft.   high;   inflorescence  usually  purplish;   bracts  strongly  keeled; 
flower-enclosing   bractlet   acuminate. 

Thyrse   oblong,    1    to   2    in.    long,    usually   dense 6.  P.   amcthystina. 

Panicle  3  to  6  or  even  9  in.   long,   usually  much   interrupted  or  lobed 

7.   P.   arundinacea. 

1.  P.  canadensis  L.  Canary-grass.  Annual;  stems  erect,  1  to  3  ft. 
high,  leafy;  uppermost  sheaths  much  inflated;  ligule  2  to  3%  lines  long;  blades 
6  to  14  in.  long,  iy2  to  5  lines  wide;  thyrse  1  to  1%  in.  long,  %  to  %  in.  wide, 
ovoid,  dense,  uninterrupted;  spikelets  2y2  to  3%  lines  long,  laterally  flattened, 
obovate,  abruptly  pointed;  bracts  subequal,  acute,  broadly  keeled  from  below 
the  middle;  keel  nearly  %  line  wide,  broadly  white-margined,  the  mid-nerve 
curved  inwards  above;  empty  bractlets  2,  1  to  1%  lines  long,  narrow,  smooth;' 
flower-enclosing  bractlet  2  to  2^»  lines  long,  pubescent  when  young,  glabrous  in 
age. 

Native  of  Europe,  reported  as  occurring  sparingly  near  settlements  in 
several  localities  within  our  limits.  Apr.  The  well-known  "  Canary-grass/ ' 
yielding  a  favorite  bird-seed,  much  cultivated  in  the  south  of  Europe. 

2.  P.  caroliniana  Walt.  Southern  Canary  -grass.  Annual;  stems  slender, 
erect,  1  to  2  ft.  high;  uppermost  sheaths  somewhat  inflated;  ligule  IV2  to  2 
lines  long,  decurrent,  obtuse  or  truncate,  broad,  completely  enveloping  the  stem 
and  folded  over  itself;  blades  1V>  to  4U»  in.  long,  2y2  to  4y2  lines  wide, 
acute,  smooth;  thyrse  1  to  2  in.  long,  ovoid;  spikelets  2\i2  to  3  lines  long; 
bracts  acute,  the  mid-nerve  straight  from  a  little  above  the  base,  nerves  and 
keel  concolorous,  pale  green;  empty  bractlets  about  1  line  long,  pubescent; 
flower-enclosing  bractlet  acuminate,  pubescent. 

Native  of  the  southeastern  States,  and  apparently  not  indigenous  with  us. 
Oakland;  Vacaville.  Apr.-May.  Much  less  common  than  is  generally  supposed, 
P.  minor  being  often  mistaken  for  it,  both  in  the  field  and  in  herbaria. 

3.  P.  minor  Retz.  Small  Canary-grass.  An  erect,  glabrous,  leafy  annual, 
from  71/*!  in.  to  3  ft.  high  according  to  locality  and  season,  branched  sometimes 
from  every  node  except  the  uppermost ;  upper  sheaths  sometimes  glaucescent, 
much  dilated,  with  a  broad,  scarious  margin;  ligule  large,  1  to  3  or  even  4% 
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lines  long,  entire,  obtuse;  blades  4y2  to  13  in.  long,  4Vj  to  7%  lines  wide; 
in  small  specimens  only  2  to  3  in.  long,  and  3  lines  wide;  thyrse  very  dense  and 
compact,  from  ovoid-oblong  and  1  in.  long,  to  oblong-cylindrical  and  2l/2  in. 
long,  about  Y2  in.  wide;  spikelets  2  to  3  lines  long  and  1  line  or  more  wide, 
lanceolate-acuminate,  with  a  narrow,  thin  keel  above  the  middle,  sometimes 
irregularly  notched;  keel  and  veins  ciliate-scabrid ;  empty  bractlet  reduced  to  a 
single,  short,  arcuate-subulate  bristle  with  a  distinct  callus  at  the  base,  about 
\i>  line  long,  closely  appresseVl  to  the  back  of  the  upper  flower-enclosing  bract- 
let;  the  latter  iy2  lines  long,  acute,  faintly  5-nerved,  more  or  less  pubescent 
and  ciliate  above  with  silky  hairs,  pale  brown,  polished  and  shining  where  free 
from  hairs;  anthers  pale-  or  greenish-yellow. 

Indigenous  to  the  Mediterranean  Region;  now  naturalized  in  the  Coast 
Ranges  and  Great  Valley. 

4.  P.  paradoxa  L.  Gnawed  Canary-grass.  Stems  erect,  from  a  genicu- 
late base,  %  to  2%  ft.  high,  often  branched  from  the  lower  nodes;  sheaths 
usually  inflated;  ligule  \y2  to  2y2  lines  long,  obtuse  and  soon  lacerate;  blades  3 
to  iy2  in.  long,  \y2  to  2  lines  wide,  flat,  scabrous  on  both  surfaces,  glaucescent: 
panicle  oblanceolate,  obtuse,  appearing  as  though  gnawed  below;  usually  only 
the  primary  branches  bearing  perfect  spikelets,  those  of  the  secondary  branches 
being  abortive  or  imperfect ;  the  pedicels  of  the  spikelets  in  the  lower  one-third 
or  one-half  of  the  thyrse  are  much  reduced  and  their  spikelets  peculiarly 
aborted;  perfect  spikelets  of  lower  part  of  thyrse  about  2y2  lines  long,  their 
bracts  acuminate  but  not  awned;  those  of  the  upper  part  about  1  line  longer 
and  awn-pointed;  keel  of  bracts  narrow,  terminating  in  a  long  or  short  horn 
at  %  from  the  base;  staminate  and  neuter  spikelets  2  to  2y2  lines  long,  the 
keel  running  almost  to  the  apex  and  shortly  or  barely  horned;  empty  bractlets 
2,  minute,  about  *4  line  long,  appressed  to  the  flower-enclosing  bractlet  like 
horny  calluses,  each  with  2  slender  cilia-like  hairs  about  their  own  length  at 
or  near  the  apex;  flower-enclosing  bractlet  about  1%  lines  long,  obtuse,  firm, 
subglabrous  and  shining;  achene  brown,  with  a  black  apex. 

Native  of  the  Mediterranean  Region,  naturalized  in  the  Coast  Ranges  and 
Great  Valley. 

5.  P.  lemmoni  Vasey.  Lemmon  's  Canary-grass.  Annual;  stems  slender, 
erect,  1V2  to  3  ft.  high;  sheaths  scarcely  inflated;  ligule  conspicuous,  2  to  3 
lines  long,  decurrent;  blades  1  to  iy2  in.  long,  1  to  4  lines  wide,  long-acuminate; 
thyrse  1  to  4^4  in.  long,  nearly  cylindrical,  sometimes  slightly  interrupted  below; 
spikelets  spreading,  2  to  2%  lines  long;  bracts  sub-equal,  scabrid-keeled,  not  at 
all,  or  only  minutely  winged,  narrow  and  acuminate;  empty  bractlets  2,  about 
V»  line  long,  very  narrow,  shortly  hairy  below;  flower-enclosing  bractlet  iy2  to 
2  lines  long,  abruptly  acuminate,  pubescent. 

Apparently  restricted  to  Calif ornia :  Santa  Cruz  Mts.  and  southward,  very 
rare. 

6.  P.  amethystina  Trin.  Purple  Canary-grass.  Perennial;  stems  stout, 
erect,  usually  4  to  8  ft.  high,  often  growing  in  large  clumps;  ligule  2  to  3y2 
lines  long,  obtuse;  blades  2y2  to  Sy2  in.  long,  4  to  6  lines  wide;  margins 
scabrid;  peduncle  long,  slender;  thyrse  l1^  to  3%  in.  long,  about  %  in. 
broad,  ovate  or  ovoid,  usually  purplish;  spikelets  3  to  3%  lines  long;  bracts 
strongly  keeled  but  not  winged,  acute,  glabrous  except  for  the  scabrid  keel; 
empty  bractlets  \y2  to  1%  lines  long,  hirsute  except  on  the  nerve,  which  is 
shining;  flower-enclosing  bractlet  2  to  2y2  lines  long,  acuminate,  shininp 
sparsely  hairy. 
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Moist  places  in  the  Coast  Ranges  from  Mendocino  Co.  southward.  Apr.- 
Oct. 

7.  P.  arundinacea  L.  Reed  Canary-grass.  Perennial;  rootatock  creep- 
ing; stems  stout,  erect,  usually  3  to  6  ft.  high;  sheaths  scarcely  inflated;  ligule 
broad,  clasping  the  stem,  2  to  6  lines  long,  blades  4  to  12  in.  long,  3  to  7 
lines  wide,  scabrous  on  the  margins,  otherwise  smooth;  panicle  3  to  6  or  9  in. 
long,  often  purplish,  and  much  interrupted  or  lobed ;  branches  few  at  a  node,  the 
lower  y2  to  2  in.  long;  bracts  linear-lanceolate,  strongly  keeled,  scabrid;  empty 
bractlets  2,  narrow,  hairy,  about  Vs  the  length  of  the  flower-enclosing  bractlet; 
the  latter  about  1%  lines  long,  acuminate,  sub-glabrous  and  shining. 

Moist  places  beside  streams  and  sloughs:  Niles;  Upper  Lake;  Bakersfield. 
Heal  states  that  it  is  often  called  "  Crazy-grass ' '  in  the  Northwest,  as  it  is 
thought  to  be  injurious  to  horses. 

6.    ANTHOXANTHUM   L.    Sweet  Vernal-grass. 

Leaf -blades  flat.  Panicle  cylindrical,  spikelike.  Spikelets  1-flowered;  bracts 
thin,  herbaceous,  persistent,  keeled,  lower  1 -nerved,  upper  about  twice  its 
length  and  3-nerved ;  flower  perfect,  terminal,  subtended  by  2  empty  dorsally 
awned  bractlets  which  are  clothed  with  brown  hairs  and  are  smaller  than  the 
bracts;  rachilla  jointed  above  the  bracts.  Flower-enclosing  bractlet  and  palea 
alike,  awnless,  smooth,  obtuse,  at  first  hyaline,  then  chartaceous ;  bractlet 
enveloping  the  palea,  with  3  very  fine  nerves;  palea  narrower,  with  1  very  fine 
central  nerve  or  keel.  Scales  obsolete.  Stamens  2;  anthers  large,  yellow. 
Ovary  glabrous;  styles  long,  distinct;  stigmas  long.  (Greek  anthos,  a  flower, 
xanthos,  yellow,  in  allusion  to  the  yellow  tint  given  to  the  spikelets  by  the 
brightly  colored  anthers.    Becoming  fragrant  in  drying.) 

1.  A.  odoratum  L.  Sweet  Vernal-grass.  Perennial;  stems  %  to  2  ft. 
high,  shining;  sheaths  furrowed,  glabrous  or  pubescent,  hairy  at  the  mouth; 
blades  often  sparingly  hairy,  1VL»  to  6  in.  long;  panicle  1  to  1%  (rarely  5)  in. 
long,  contracted,  sometimes  interrupted  below;  branches  very  short;  spikelets 
3  to  4  lines  long,  sub-sessile,  often  yellowish-green;  lower  bract  ovate,  acute, 
about  2  lines  long,  hyaline;  upper  lanceolate,  awn-pointed,  about  4%  lines 
long;  empty  bractlets  curved,  emarginate  or  shortly  bifid,  1V&  lines  long; 
awn  short;  stigmas  long-exserted. 

Introduced  at  Mendocino  City  and  Crescent  City,  and  reported  by  Dr.  Behr 
as  occurring  in  Marin  Co.  May- July.  Its  fragrance  is  attributed  to  the  pres- 
ence of  cumarin. 

7.    HIEROCHLOE   Gmel.    Vanilla-grass. 

Sweet-scented  perennials,  with  flat,  often  broad,  acuminate  leaf -blades.  Panicle 
loose,  pyramidal.  Spikelets  somewhat  laterally  compressed,  often  shining  and 
scabrid,  with  1  terminal,  perfect  flower,  subtended  by  (in  ours)  2  staminate 
ones;  bracts  about  equal,  obscurely  1  to  3-nervcd,  keeled,  acute,  glabrous. 
Staminate  flowers  sessile;  bractlet  and  palea  alike,  villous,  scarcely  shorter  than 
the  bracts,  obtuse,  emarginate  or  bifid,  keeled,  the  main  nerve  often  extending 
into  a  short  awn;  bractlet  5-nerved;  palea  2-nerved;  stamens  3.  Perfect  flower 
shortly  pedicellate;  bractlet  becoming  indurated  above,  awnless,  5-nerved; 
palea  narrow,  3-nerved  or  nerveless  beyond  the  keel;  stamens  often  2  only. 
Scales  2,  lanceolate.  Ovary  smooth.  (Greek  h'eros,  sacred,  chloe,  a  grass, 
one  species  in  north  Europe  used  for  strewing  church  floors.) 

1.  H.  macrophylla  Thurb.  Large-leaved  Vanilla-grass.  Rootstocks  in 
bunches   (sometimes  very  large),  stoloniferous;   stems  1  to  2   ft.  high,  erect. 
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leafy ;  panicle  narrow,  3  to  6  in.  long,  lax  and  open ;  branches  1  or  2  at  a  joint, 
bearing  few,  large  spikelets  with  spreading  bracts;  spikelets  about  2  lines 
long,  2  to  3  lines  wide  when  open,  brownish,  brightly  shining;  anthers  yellow, 
about  1  line  long. — (Sa  vast  ana  macrophylla  Beal.) 

In  light  loose  soil  on  moist  shaded  banks  of  coniferous  forests  in  the  Red- 
wood belt,  from  Marin  Co.  northward.  Mar.-May.  Said  to  owe  its  fragrance 
to  the  presence  of  cumarin;  it  has  been  known  to  retain  some  of  its  odor 
for  fully  thirty  years  after  gathering. 

Tribe  4.     Agrostideae.    Bent-grass  Tribe. 

Inflorescence  paniculate  or  rarely  racemose,  often  cylindrical,  dense  and  spike- 
like. Spikelets  all  fertile,  strictly  1-flowered.  Flower  always  perfect,  either 
terminal,  or  sometimes  the  rachilla  prolonged  beyond  its  insertion,  as  a  bristle. 
Rachilla  jointed  above  the  bracts  (except  in  Alopecurus  and  Polypogon)  so 
that  these  persist  after  the  flower  falls.  Bracts  usually  equaling  or  exceeding 
the  bractlet.  Palea  2-nerved  or  nerveless,  in  some  species  of  Agrostis  and 
Alopecurus  minute  or  obsolete. 

Bractlet    indurated    at   maturity    (at   least    firmer    in    texture   than    the   bracts)    and    very 
closely     enveloping     the     fruit;     panicle     (in     ours)     lax;     awn     persistent,     twisted, 

stout 8.  Stipa. 

Bractlet   usually   hyaline   or    membranous   at   maturity    (at   least   not    noticeably   firmer   in 
texture  than  the  bracts) ;  panicle/  various,  but  usually  contracted,  dense  and  spikelike. 
Pedicel  jointed  below  the  bracts,   so  that  these   fall   away  with   the  flower   at  maturity, 
sometimes  together  with  the  whole  or  a  part  of  the  pedicel. 

Bracts   awnless 10.  Alopecurus. 

Bracts   long-awned 11.  Polypogon. 

Pedicel  not  jointed   below   the  bracts;    rachilla   jointed   above   the   bracts   so   that  these 
persist  after  the  flower  has  fallen. 
Spikelets  3  lines  or  less  long. 

Rachilla   naked   or   with    a    few   very   short    hairs. 

Bracts    strongly    keeled,    complicate,    abruptly    acute,    ciliately    fringed    on    the 

keels 9.    Phleum. 

Bracts    obscurely    keeled    above,    saccate   below,    acuminate,    y$    longer    than    the 

bractlet   13.   Gastridium. 

Bracts  neither  prominently  keeled  nor  saccate,   acute  or  acuminate;   very  small. 

12.   Agrostis. 
Rachilla    with   a   tuft    of    long    hairs    on    the    callus,    about    ft    the    length    of    the 

bractlet 14.   Calam agrostis. 

Spikelets   5   to  6  lines  long;   bractlet  and  palea   chartaceous;   a   tall   sand-dune   grass. 

15.    Ammophila. 

8.    STIPA   L. 

Rootstock  tufted.  Leaf -blades  narrow,  involute  or  convolute.  Panicle  lax, 
mostly  open  or  somewhat  contracted.  Spikelets  1-flowered.  Bracts  subequal, 
keeled,  often  terminated  by  a  long  subulate  point,  persistent;  rachilla  jointed 
above  the  bracts.  Bractlet  and  palea  dissimilar;  bractlet  firm,  narrow,  rolled 
around  the  flower,  with  a  terminal,  undivided,  bent,  persistent  awn,  spirally 
twisted  below  the  bend;  palea  usually  shorter,  thinner,  2-nerved.  Scales  usually 
3  and  large.  Stamens  usually  3,  rarely  only  1  or  2 ;  anthers  often  tipped  with  a 
tuft  of  short  hairs.  Ovary  stipitate,  smooth;  styles  2,  short;  stigmas  plumose 
with  simple  hairs.  (Greek  stipe,  feathery,  referring  to  the  long,  feathery  awns  of 
some  species.  Ours  usually  met  with  on  dry  hillsides.  One  of  the  several 
genera  known  as  " Bunch-grasses." ) 

Awn    2J4    to    4    in.    long 1.    S.    setigtra. 

Awn  less  than   2   in.    long. 

Panicle  open,  branches  spreading;  anthers  tipped  with  a  tuft  of  short  hairs 

2.  S.   cmincns. 

Panicle    strict,    narrow;    branches    short,    erect;    anthers    naked 3.  S.    viridula. 
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1.  S.  setigera  Presl.  Bear-grass.  Perennial;  stems  erect,  1  to  3  ft.  high; 
panicle  5  to  12  in.  long,  open,  nodding  in  flower;  branches  in  pairs,  slender, 
bearing  a  few  drooping  spikelets;  bracts  6  to  10  lines  long,  long-acuminate; 
bractlet  3  lines  long,  silky-hairy  sometimes  all  around  below,  but  only  on  the 
nerves  above,  minutely  tuberculate;  awn  stoutish,  2%  to  4  in.  long,  hairy  below. 

Common  on  dry  hillsides  from  Mendocino  Co.  southward:  Berkeley  Hills; 
San  Francisco.    Mar.-June. 

2.  S.  eminens  Cav.  var.  andersoni  Vasey.  Anderson's  Stipa.  Peren- 
nial; stems  erect,  1  to  3  ft.  high,  slender;  panicle  2  to  5  in.  long,  open, 
nodding  in  flower;  branches  in  pairs,  very  short,  slender,  spreading,  bearing  few 
drooping  spikelets;  bracts  3  to  4  lines  long,  acuminate;  bractlet  about  3  lines 
long,  silky-hairy  all  over;  awn  slender,  about  1  in.  long,  scabrid  but  not  hairy; 
anthers  tipped  with  a  tuft  of  short  hairs. 

Dry  Coast  Range  foothills:  Oakland  Hills;  Berkeley;  St.  Helena.  Apr.- 
June.  Frequently  occurring  in  company  with  S.  setigera  and  sometimes  con- 
fused with  it,  but  at  once  distinguishable  by  the  shorter  bracts  and  awn.  The 
home  of  the  typical  S.  eminens  Cav.  is  Ecuador,  and  it  is  said  to  occur  also 
in  southern  California  and  Arizona. 

3.  S.  viridula  Trin.  Feather  Bunch-<;rass.  A  perennial  with  dense, 
narrow  panicle  and  short,  erect  branches,  and  with  naked  anthers,  is  found  in 
the  northern  Coast  Ranges  and  the  middle  Sierra  Nevada;  reported  from  the 
vicinity  of  San  Francisco  by  Dr.  Behr. 

9.    PHLEUM   L.    Timothy. 

Ours  perennial.  Leaf -blades  flat.  Inflorescence  a  dense,  cylindrical  or  ovoid 
thyrse  or  false  spike,  often  pubescent,  borne  on  a  long  peduncle.  Spikelets 
crowded,  3  lines  or  less  long,  much  compressed  laterally,  1 -flowered.  Rachilla 
very  short,  jointed  above  the  bracts  and  sometimes  extending  beyond  the  inser- 
tion of  the  bractlet  as  a  short  spine.  Bracts  distinct,  complicate,  boat-shaped, 
almost  equal,  membranous,  1  to  3-nerved,  abruptly  acute,  persistent,  compressed- 
keeled,  the  keel  projecting  into  an  abrupt  mucro  or  very  short  awn.  Bractlet 
shorter  than  the  bracts,  awnless,  very  thin,  truncate  or  denticulate.  Palea  nar- 
row, hyaline,  2-nerved,  sometimes  bearing  a  minute  bristle  on  the  back  from 
near  the  base.  Scales  2,  hyaline,  toothed  above.  Stamens  3.  Ovary  smooth ; 
styles  long;  stigmas  slender.  (Phleos,  the  ancient  Greek  name  for  some  marsh 
or  water-plant.) 

Panicle  \XA  to  9l/2  in.  long,  rough  to  the  touch,  not  feathery;  spikelets  about  1V$  lines 
long     including     the    awn 1.     /\     pratense. 

Panicle  Vz  to  ll/2  (rarely  2)  in.  long,  soft  to  the  touch;  spikelets  2  to  2lA  lines  long 
including  the  awn 2.  P.  alpinum. 

1.  P.  pratense  L.  Timothy.  Rootstock  tufted,  stoloniferous;  stems  sub- 
solitary  or  tufted,  erect,  leafy,  1  to  4  ft.  high,  simple,  bright  green;  lower 
internodes  often  swollen  and  corm-like;  sheaths  glaucescent,  striate,  glabrous; 
ligule  brownish,  1%  to  2  lines  long,  abruptly  acute;  blades  2\i»  to  3  lines  wide, 
minutely  scabrid,  especially  on  the  edges,  glaucescent;  panicle  l1/.  to  9  in.  long, 
about  3  lines  wide,  rough  to  the  touch,  not  feathery;  spikelets  about  1^  lines 
long  including  the  awns,  rigid,  pale  green  or  purplish;  bracts  about  1  line 
long,  hyaline  except  the  nerves;  nerves  3,  converging  above  into  a  divergent, 
scabrous  mucro  about  Y2  line  long,  the  central  nerve  pectinate-ciliate ;  margins 
of  the  bract  abruptly  truncate  below  the  mucro;  bractlet  about  1  line  long, 
broad,  completely  enfolding  the  narrow  palea,  faintly  5  to  7-nerved  and 
toothed;  palea  faintly  2-nerved,  emarginate;  anthers  about  1  line  long  and 
yellow  before  shedding  the  pollen,  afterwards  shrunken  and  lavender-colored. 
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Naturalized  forage-grass:  Glen  Ellen;  Russian  River  near  Guerneville.  June- 
Aug. 

2.  P.  alpinum  L.  Mountain  Timothy.  Closely  related  to  P.  pratense 
but  stems  rarely  more  than  a  foot  high,  usually  stouter  and  more  leafy,  slightly 
decumbent  at  base;  internodes  not  corm-like;  uppermost  sheaths  inflated; 
ligule  about  1  line  long,  truncate;  leaf  blades  s%ort,  acute,  iy2  to  5  lines  wide; 
panicle  ovoid  or  oblong,  Y2  to  1V2  in.  long,  feathery,  usually  darker  in  color; 
spikelets  2  to  2*/2  lines  long  including  the  awns;  margins  of  bracts  less  abruptly 
truncate;  anthers  about  %  line  long. 

Sierra  Nevada  and  the  higher  Coast  Ranges;  also  on  dry  sandy  bluffs  along 
the  coast  from  Crescent  City  to  San  Francisco.     Apr. -Aug. 

10.  ALOPECURUS  L.  Fox-tail. 

Aspect  much  that  of  Phleum.  Upper  sheaths  usually  inflated;  leaf  blades 
flat.  Inflorescence  a  dense,  cylindrical  or  ovoid,  terminal  thyrse  or  false  spike, 
which  is  so  ft  to  the  touch  and  jointed  on  the  apex  of  the  enlarged  peduncle. 
Spikelets  1-flowered,  crowded,  3  lines  or  less  long,  much  compressed  laterally. 
Bracts  somewhat  united  at  the  base,  conduplicate,  compressed-keeled,  decidu- 
ous with  the  flower;  keel  ciliate-f ringed  or  slightly  winged.  Rachilla  not  jointed 
above  the  bracts.  Flower  decidedly  proterogynous.  Bractlet  and  palea  hyaline, 
equaling  or  barely  shorter  than  the  bracts;  bractlet  broad,  obtuse,  1  to  3  or 
5-nerved,  with  a  short,  very  slender,  bent  awn  on  the  back,  at,  or  below,  the 
middle;  margins  connate  at  the  base,  enclosing  the  flower;  palea  usually  obso- 
lete, when  present  narrow,  acute,  keeled,  partly  included  by  the  bractlet.  Scales 
obsolete.  Stamens  3.  Ovary  smooth ;  stigmas  long,  shortly  hairy  with  simple 
hairs.  (Greek  alopex,  a  fox,  oura,  a  tail,  from  the  fancied  resemblance  of 
the  thyrse  to  a  fox's  tail.  Closely  resembling  and  nearly  allied  to  Phleum.  The 
name  "Fox-Tail"  has  frequently  been  applied,  in  California,  to  the  Barley- 
grasses,  species  of  the  genus  Hordeum.) 

Spikelets  2*6  to  3  lines  long;  thyrse  2J4   to  3lA   in.  long 1.  A.  pratensis. 

Spikelets   154   to  2  lines  long;   thyrse   1   to  2   in.   long,  2l/2   to   4J4   lines  wide 

2.  A.   calif  or  nicus. 
Spikelets    1    to    l/i    lines  long;   thryse    ^    to    1    in.    long,    Wx    to  2l/2    lines   wide 

3.  A.  geniculatus. 

1.  A.  pratensis  L.  Meadow  Fox-tail.  Rootstock  perennial,  stolon i ferous : 
stems  erect  or  the  lowest  node  geniculate,  smooth;  sheaths  smooth,  upper  much 
inflated;  ligule  Y*  to  1V&  lines  long,  entire,  truncate,  brown,  scabrid;  blades 
l*/2  to  3  lines  wide;  panicle  slender,  dense,  cylindrical,  obtuse,  2l/2  to  3V4  in. 
long,  soft,  pale  green  or  purplish;  branches  very  short,  with  3  to  6  spikelets; 
spikelets  2%  to  3  lines  long,  1  line  wide,  narrowly  oval,  much  compressed,  acute; 
bracts  acute,  villously  ciliate  on  the  keel;  margins  connate  for  about  %  to  % 
their  length;  bractlet  awned  from  near  the  base;  margins  connate  for  Mi  to  ^4 
their  length;  awn  about  4  lines  long,  exserted   VL»  its  length. 

Naturalized  from  Europe  near  settlements  but  apparently  nowhere  plentiful. 
Waverly  (J.  A.  Sanford).     Apr.-July. 

2.  A.  californicus  Vasey.  California  Fox-tail.  Perennial,  allied  to 
A.  pratensis,  but  the  thyrse  only  1  to  2  in.  long;  spikelets  IV*  to  2  lines  long; 
bracts  obtuse,  only  slightly  united  at  the  base,  often  ciliate  for  only  %  their 
length;  awn  exserted  iy2  to  2  lines,  mostly  strongly  geniculate;  anthers 
bright  yellow. 

Apparently  peculiar  to  California  and  Oregon.  Wet  places:  Santa  Cruz  0«  ? 
Berkeley.    May. 
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dense,  lobed,  2  to  4  in.  long,  5  to  9  lines  wide,  rarely  interrupted  at  the  base; 
branches  crowded,  erect,  whorlcd  or  the  lowest  in  y2  whorls,  all  but  the  longest 
densely  crowded  with  spikelets  from  the  base  up;  longest  %  to  1  in.  long; 
spikelets  1%  to  1M»  lines  long;  bracts  sub-equal,  narrow,  acuminately -pointed, 
1-nerved,  scabrous  especially  on  the  nerve;  callus  with  a  tuft  of  minute  hairs 
at  the  base  of  each  margin  of  the  bractlet;  bractlet  1  line  long,  glabrous, 
minutely  toothed  at  the  apex,  5 -nerved  below,  midnerve  excurrent  from  a  little 
below  the  apex  as  a  scabrid  awn  about  1  line  long;  palea  obsolete  or  minute; 
stamens  3. —  (A  mucronata  Thurb.  in  Bot.  Cal.) 

Along  the  coast  from  Santa  Cruz  to  Port  Bragg.     July-Aug. 

4.  A.  asperifolia  Trin.  Northern  Red-top.  Annual ;  stems  tufted, 
stiffly  erect,  stout,  leafy,  1  to  2  ft.  high;  sheaths  minutely  scabrid, 
margins  scabrous;  ligule  1  to  2  lines  long,  truncate  or  obtuse,  more  or  less 
decurrent;  blades  3  to  6  in.  long,  lty  to  2%  lines  wide,  acuminate  or  acute, 
scabrous;  panicle  shortly  exserted,  linear,  interrupted  below,  lobed  and  dense 
above,  4  to  6  in.  long,  3  to  4  lines  wide;  branches  crowded,  erect,  densely 
whorled  and  some  at  each  node  densely  spikelct-bearing  from  the  base,  the 
longest  %  to  l1/^  in.  long  and  naked  below;  spikelets  1*4  to  lVj  lines  long; 
bracts  subequal,  narrow,  acuminately  1-nerved,  scabrous  only  on  the  nerve; 
callus  with  a  tuft  of  minute  hairs  at  the  base  of  each  margin  of  the  bractlet, 
or  apparently  naked;  bractlet  %  line  long,  glabrous,  minutely  toothed  at  the 
apex,  faintly  nerved,  awnless;  palea  obsolete  or  minute;  stamens  3. — (A. 
cxarata  Thurb.  in  Bot.  Cal.,  in  part.) 

Common  in  the  San  Francisco  Bay  Region  in  salt-marshes  and  other  wet 
places:  Berkeley;  Lake  Pilarcitos;  San  Francisco;  Martinez.  June.  Appar- 
ently near  to  A.  densiflora,  but  at  once  distinguished  from  it  by  the  taller  stem, 
longer  and  narrower  leaves  and  panicle,  and  the  absence  of  awns. 

5.  A.  diegoensis  Vasey.  San  Diego  Bent-grass.  Rootstock  perennial, 
slender,  stoloniferous;  stems  slender,  erect,  2  to  2%  ft.  high;  sheaths  minutely 
scabrid;  ligule  2  to  4  lines  long,  acuminate,  more  or  less  lacerate, . decurrent ; 
blades  2%  to  7  in.  long,  %  to  1  line  wide,  antrorsely  scabrous  especially  on 
the  margins;  panicle  narrow,  lax,  well  exserted,  2  to  5  in.  long;  branches  erect, 
the  longest  1  to  3  in.  long,  all  but  the  longest  spikelet-bearing  to  near  the 
base;  spikelets  1V2  lines  long;  bracts  acute,  sub-equal,  scabrid;  callus  with  a 
prominent  tuft  of  hairs  about  %  line  long,  at  the  base  of  each  margin  of  the 
bractlet;  bractlet  awnless  or  short-awned,  1  to  1%  lines  long,  scabrid  especially 
on  the  margins  above,  4-toothed,  prominently  5-nerved,  the  mid-nerve  not 
reaching  the  apex,  sometimes  excurrent  below  the  middle  as  a  short  awn  % 
line  long  or  less;  palea  minute  or  obsolete;  stamens  3;  anthers  1  line  long, 
purplish. 

Abundant  in  the  shade  of  bushes  on  dry  hillsides  of  the  Coast  Ranges  from 
San  Diego  to  Sonoma  Co.:  Berkeley  Hills;  Hood's  Peak;  Olema;  Point  Reyes. 
June- Aug.    One  of  our  most  abundant  native  grasses. 

13.     GASTRIDIUM    Beauv. 

Erect  annual.  Leaf-blades  flat.  Panicle  spike-like,  contracted,  cylindric- 
fusiform,  shining.  Spikelets  small,  1-flowcred.  Bracts  much  exceeding  the 
bractlet,  shining,  gibbous  at  the  base,  obscurely  keeled  above,  saccate  below, 
acuminate  or  awn-pointed,  the  lower  much  the  longer.  Rachilla  prolonged  be- 
yond the  insertion  of  the  flower.  Bractlet  and  palea  equal,  alike,  minute,  hyaline, 
shortly  stipitate  and  with  a  tuft  of  very  minute  hairs  at  the  base;  bractlet  trun- 
cate, toothed,  with  or  without  a  slender,  twisted,  dorsal  awn  which  equals  or 
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exceeds  the  bracts ;  palea  narrow.  Scales  2,  oblong,  entire,  as  long  as  the  ovary. 
Stamens  3.  Stigma  sub-sessile.  (Greek  gastrideon,  ventricle,  having  refer- 
ence to  the  ventricose  bases  of  the  bracts.) 

1.  G.  lendigerum  (L.)  Gaudin.  Nit-grass.  Stems  tufted,  erect  from  a 
geniculate  base,  6  to  24  in.  high,  branching  at  the  lower  nodes;  sheaths  slightly 
rough;  ligule  about  2  lines  long,  lacerate  fringed;  blades  2  to  5  in.  long, 
about  2  lines  wide,  long-pointed,  scabrous  on  both  sides,  pale  green; 
panicle  3  to  6  in.  long,  about  %  in*  wide,  very  pale  green,  shining  with  a  satiny 
luster,  in  large  specimens  somewhat  lobed;  pedicels  clavate;  spikelets  about  2 
to  2%  lines  long,  very  acute;  bracts  somewhat  scabrous  above;  bractlet  hairy, 
white,  shining,  4- toothed;  awn  from  just  below  the  apex,  very  slender. — (G. 
australe  Beau  v.) 

Native  of  the  Mediterranean  Region;  naturalized  in  California,  and  common 
near  the  coast:  Petaluma;  Briones  Hills;  Berkeley,  and  northward  and  south- 
ward.   June-Oct.    One  of  the  latest  grasses  to  appear. 

14.     CALAMAGROSTIS   Adans.    Reed  Bent-grass. 

Stems  tall,  often  reed-like.  Panicle-branches  whorled.  Spikelets  1-flowered ; 
rachilla  jointed  above  the  bracts,  shortly  prolonged  beyond  the  insertion  of 
the  flower  and  bearing  a  tuft  of  long,  white,  silky  hairs,  which  in  all  of  ours 
are  much  shorter  than  the  bractlet.  Bracts  enclosing  the  bractlet,  sub-equal, 
concave,  acuminate,  awnlcss;  upper  3-nerved.  Bractlet  hyaline,  3  to  5-nerved, 
truncate,  2-fid,  toothed,  in  ours  awned  at  the  tip  or  on  the  back  with  a 
twisted,  strongly  geniculate,  conspicuously  exserted  awn.  Palea  small,  2-nerved. 
Scales  2,  entire,  acute.  Stamens  3.  Ovary  glabrous;  styles  short,  distinct; 
stigmas  feathery.  (Greek  kalamos,  reed,  agrostis,  a  kind  of  grass,  with 
reference  to  the  reed-like  habit  of  some  species.) 

In  the  absence  of  an  adequate  series  of  specimens  •  the  following  key  has 
been  adapted  from  that  prepared  by  Kearney  in  his  Revision  of  the  N.  Ameri- 
can species  of  the  genus  in  Bull.  11  of  the  U.  S.  Dep.  of  Agriculture,  Division 
of  Agrostology. 

Awn   greatly  exceeding   the  bracts. 

Strongly  cespitose,   rather  hard  in   texture;  leaf-blades  strongly  involute;   panicle  dense, 

branches  appressed 1.  C.  purpurascens. 

Awn  shorter  than,   or   not  much  exceeding  the   bracts. 

Spikelets   strongly    compressed;    bracts    sharply    keeled;    plant    tall;    leaf-blades    not    fili- 
form. 

Panicle  wide,   usually  loose,   not   spikelike;   leaves  often   flat 2.    C.   alcutica. 

Panicle  narrower  and   dense,   spikelike;   leaves  all   strongly   involute. 

Panicle   strict;    spikelets   about    3   lines    long 3.    C.    angusta. 

Panicle    usually    somewhat    flexuous;    spikelets    2    to    2  $4    lines    long;    awn    arising 

from  near  the  base  of  the  bractlet 4.  C.   subHcxuosa. 

Spikelets  not   strongly  compressed;   bracts   not    strongly   keeled;   plant   caespitose;    stems 
usually   somewhat    rigid;    leaf-blades   usually   filiform. 
Lower   leaves   in  a   dense  tuft,   short,   rather   rigid,    strongly   involute;    spikelets   about 

SYi    lines  long 5.   C.    fasciculata. 

Lower  leaves  rarely  forming  a  dense  tuft,  usually  elongated,  not  rigid;  panicle  narrow, 
spiciform,   usually   red-purple 6  C.    rubescens. 

1.  C.  purpurascens  R.  Br.  Purple  Reed-grass.  Rootstock  perennial, 
strongly  tufted:  stems  erect,  1  to  2  ft.  high,  rather  hard  in  texture;  ligule 
about  1  line  long,  lacerate;  blades  strongly  involute  and  scabrous;  panicle  very 
dense,  spikelike,  often  slightly  interrupted  below,  3  to  4  in.  long,  varying  from 
pale  to  dark  purple;  branches  usually  in  fives  below,  appressed,  the  longest 
not  more  than  an  inch  long;  spikelets  3  to  3V&  lines  long;  bracts  sub-eciual. 
\ery  acute;  upper  distinctly  3-nerved;  callus  hairs  unequal,  the  longest,  af 
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sides,  about  %  the  length  of  the  bractlet;  awn  arising  from  very  near  the 
base  of  the  bractlet,  exserted  more  than  %  the  length  of  the  bracts. — (C. 
sylvatica,  Thurb.  in  Bot.  Cal.,  not  of  DeCandolle.  Description  adapted  from  that 
of  Thurber,  in  the  absence  of  specimens.  Reported  as  having  been  collected 
by  Bolander  in  the  " Redwoods, ' '  but  the  actual  locality  is  not  stated;  per- 
haps not  within  our  limits,  but  to  be  looked  for.) 

2.  C.  aleutica  Bong.  Aleutian  Reed-grass.  Stems  stout,  erect,  2  to  5  ft. 
high;  sheaths  minutely  scabrid;  blades  6  to  12  in.  long,  3  to  5  lines  wide, 
scabrid  on  both  surfaces,  margins  scabrous;  panicle  6  to  10  in.  long,  %  to  1% 
in.  broad,  loosely  contracted  and  somewhat  interrupted,  somewhat  drooping 
above;  branches  erect,  some  at  each  node  spikelet-bearing  from  the  base; 
spikclets  acute;  lower  bract  1%  to  3%  lines  long,  glabrous  except  the  scabrid 
keel;  upper  rather  shorter;  bractlet  21/£  to  3  lines  long;  awn  from  near  the 
middle  of  the  bractlet  and  barely  equaling  it,  usually  strongly  geniculate; 
anthers  1  to  1%  lines  long. 

Along  the  seashore  in  rocky  or  marshy  places,  from  Pt.  Reyes  northward. 
June-July.     A  tall  coarse  species,  forming  large  tufts. 

3.  C.  angusta  Kearney.  Narrow  Reed-grass.  Perennial;  stems  few, 
slender,  2%  to  3%  ft.  high;  ligule  about  2  lines  long,  apex  broad,  truncate 
or  rounded;  blades  not  filiform,  all  strongly  involute,  at  least  above;  panicle 
spikelike,  narrow  and  dense,  strict,  4%  to  7  in.  long,  sometimes  interrupted 
below ;  branches  short,  appressed,  the  lower  in  threes ;  spikelets  densely  crowded, 
about  3  lines  long,  strongly  compressed;  bracts  subequal,  rather  sharply 
keeled;  awn  from  near  the  base  of  the  bractlet,  and  shorter  than  or  not 
much  exceeding  the  bracts,  1%  lines  long,  stout;  anthers  IV2  lines  long. 

The  type,  which  appears  to  be  the  only  specimen  so  far  known,  is  from  Santa 
Cruz. 

4.  C.  subflexuosa  Kearney.  Flexuous  Reed-grass.  Stems  tufted,  slender, 
erect,  2  to  3  ft.  high;  sheaths  minutely  scabrid;  ligule  1  to  2  lines  long,  apex 
slightly  truncate;  blades  strongly  involute,  but  not  filiform;  panicle  4  to  6  in. 
long,  oblong-lanceolate,  narrow  and  dense,  almost  spiciform,  often  interrupted 
or  lobed  below,  usually  somewhat  flexuous,  brownish-purple;  branches  erect,  in 
fours  or  sixes  below,  the  longest  about  2  in.;  spikelets  crowded,  2  to  2% 
lines  long,  strongly  compressed;  bracts  subequal,  about  2*A  lines  long,  sharply 
keeled,  glabrous  except  the  scabrid  keel;  bractlet  and  palea  minutely  5-toothed; 
awn  from  a  little  above  the  base  of  the  bractlet,  about  equaling  the  bracts, 
stout;  anthers  1  line  long. 

Oakland  Hills,  Bolander,  no.  2274;  does  not  appear  to  have  been  re-collected. 
It  resembles  C.  aleutica,  but  is  said  to  be  at  once  distinguishable  by  the 
short  and  narrow  involute  leaves  and  by  tho  position  of  the  awn. 

5.  C.  fasciculata  Kearney.  A  perennial  "  bunch-grass, ' '  densely  tufted 
from  a  scaly,  stoloniferous  rootstock;  stems  2  to  2%  ft.  high,  stout,  erect  from 
a  decumbent  base,  very  leafy,  densely  clothed  with  the  old,  dry  sheaths;  the 
lowest  sheaths  bearded  at  the  junction  with  the  blade;  ligule  1*£  lines  long, 
serrate;  blade  about  1  line  wide,  flat  or  becoming  involute,  minutely  scabrid,  up- 
permost cauline  %  to  \\<\  in.  long,  lowest  cauline  5  to  6  in.,  those  of  the  sterile 
shoots  6  to  10  in.  long;  panicle  shortly  exserted,  narrowly  lanceolate  or  almost 
linear,  2  to  4  in.  long,  3  to  4  lines  wide,  interrupted  below,  dense  and  lobed  above; 
branches  short,  appressed,  densely-flowered  to  the  base;  longest  %  to  %  in. 
long;  spikelets  %  line  long;  bracts  subequal,  acute,  scabrous;  the  upper  the 
longer,  about  2*/»  lines  long;  prolongation  of  the  rachilla  minute,  naked; 
bractlet  exceeding  the  bracts,  3  lines  long,  prominently  nerved;   awn  arising 
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about  %  from  the  base,  1%  lines  long,  shortly  exceeding  the  bractlet;  palea 
about  2  lines  long. 

Marin  Co.  northward:  plentiful  along  the  trail  from  Mill  Valley  Cascades 
to  the  reservoir,  above  the  Redwoods.    Aug-Sept. 

6.  C.  rubescens  Buckl.  Differing  from  C.  fasciculata  in  its  usually  elon- 
gated, not  rigid  leaves  which  rarely  form  a  dense  tuft,  and  by  its  narrow, 
spieiform,  usually  red-purple  panicle. 

Mt.  Tamalpais  ace.  to  Kearney. 

15.    AMMOPHILA  Host.     Marram-grass. 

Tall  perennial,  with  long,  rigid  leaves.  Panicle  large,  contracted.  Spikelets 
large,  1-flowered,  much  compressed  laterally.  Bracts  persistent,  scarcely 
exceeding  the  bractlets,  sub-equal,  rigid,  thick,  compressed-keeled,  lanceolate, 
sub-acute,  awnless;  lower  1,  upper  3-nerved.  Rachilla  terminating  in  a  point 
beyond  the  insertion  of  the  bractlet.  Bractlet  and  palea  similar  in  texture 
and  about  as  long  as  the  bracts;  bractlet  5 -nerved,  minutely  awned,  with  an 
oblique  callus  and  a  short  tuft  of  silky  hairs  at  base;  awn  minute,  sub-terminal; 
palea  2-keeled,  sulcate  between  the  keels,  2-toothed.  Scales  very  acuminate. 
Stamens  3.  Ovary  glabrous;  styles  short,  distinct.  (Greek  ammos,  sand,  and 
philia,  affection,  from  its  preference  for  sand-dunes.) 

1.  A.  arcnaria  (L.)  Link.  Beach-<;rass.  Rootstock  widely  creeping;  stems 
2  to  4  ft.  high;  sheaths  long;  ligule  very  long,  2-fid,  torn;  blades  convolute  and 
polished  without,  scabrid  and  glaucous  within;  panicle  spike-like,  sub-clindric- 
fusiform,  3  to  6  in.  long,  straight,  broadest  and  sometimes  lobed  at  the  base, 
white  or  yellowish;  pedicels  scabrous;  spikelets  erect,  5  to  6  lines  long;  bracts 
%  to  ty  in.  long;  keel  scabrid;  hairs  and  prolongation  of  the  rachilla  less  than 
y»  as  long  as  the  spikelet;  anthers  *4  in.  long,  linear,  yellow. — (A.  arundinacea 
Host.) 

Introduced  from  Europe  into  California  about  1876,  by  Mr.  Louis  McLane, 
at  the  instigation  of  Prof.  Geo.  Davidson,  for  binding  the  drifting  coast-sands 
of  Golden  Gate  Park.  Now  thoroughly  established  at  Golden  Gate  Park,  Pt. 
Lobos  and  South  Beach,  as  well  as  at  Pt.  Reyes  and  Pt.  Arena.     July. 

Tribe  5.     Aveneae.     Oats  Tribe. 

Inflorescence  in  lax,  rarely  contracted  panicles,  or  in  Danthonia  sometimes 
reduced  to  a  raceme  of  1  to  10  terminal  spikelets.  Spikelets  all  alike,  usually 
with  2  or  more  perfect  flowers  (1  perfect  and  1  staminate  in  Holcus  and 
AiThenatherum ;  rarely  1-flowered  by  abortion  in  Deschampsia  and  Trisetum), 
the  imperfect  flowers  when  present,  uppermost  (except  in  Arrhenatherum) . 
Bracts  large  in  proportion  to  the  whale  spikelet,  usually  exceeding  the  uppermost 
bractlet.  Rachilla,  except  in  Holcus,  jointed  above  the  bracts  so  that  these  per- 
sist after  the  flower  has  fallen,  prolonged  beyond  the  insertion  of  the  upper- 
most flower  except  in  Aira.  Bractlet  usually  awned  on  the  back,  rarely  from 
between  the  teeth  of  the  2-fid  apex;  awns  usually  geniculate  and  twisted. 

A.     Bracts  readily  deciduous  with  the  {lower. 

Spikelet    strictly    2-flowered;    lower    flower    perfect,    its    bractlet    awnless;     upper    flower 
staminate  (or  rarely  perfect),  its  bractlet  with  a  short  awn .* 16.  Holcus. 

B.     Bracts  persistent  after  the  flower  has  fallen. 

Rachilla    not    prolonged    beyond    the    insertion    of    the    upper    flower;    spikelets    strictly    2- 

flowered. 

Bractlets  hyaline,   2-toothed,  dorsally  awned;  flowers  closely  superposed 17.  Aira. 

Rachilla    prolonged    beyond    the    insertion    of    the    upper    flower;    spikelets    (in    ours)     2 

(rarely   only   1    in    Deschampsia   and  Trisetum)    to   many-flowered. 
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Awn  of  the  bractlct  arising  from  below  the  teeth  of  the  apex,  not  from  between  them. 

Lower   flower  always  perfect;   the   uppermost   sometimes  staminate   or   reduced   to   its 

bractlct. 

Spikelets  less  than  5  lines  long  (excluding  the  awn);  achene  free  from  the  bractlet 

and   palea.   unfur rowed. 

Bractlet  finely  erose-dentate.  or  2-lobed.  or  truncate  and  entire;  spikelets  strictly 

2.    rarely    1 -flowered 18.  Deschamfsia. 

Bractlet  cleft  or  2-toothed,  with  the  teeth  sometimes  produced  into  awns;  lowest 

flower  awned;   spikelets   2  to  6-flowered,   often  shining *.  19.  Teisetum. 

Spikelets  more   than    5    lines   long    (excluding  the  awn);   achene   usually   adnate  to 

its  bractlet  and  palea.   furrowed 20.   Ave wa. 

Lower    flower    staminate.    strongly    awned    from    near    the    base;    the    upper    perfect, 

awnless  or  short-awned  at  the  apex 21.  Abbhenathebi'M. 

Awn  of  the  bractlet  arising   from  between   its  lobes  or   teeth;   the  teeth   in  many  cases 
prolonged    into    straight    awns 22.  Danthonia. 

16.     HOLCUS  L.  Velvet-grass. 

Leaf -blades  flat.  Spikelets  much  compressed  laterally.  2-flowered;  pedicels 
jointed  below  the  bracts,  so  that  these  are  readily  deciduous  with  the  flower. 
Bracts  2,  boat-shaped,  keeled;  lower  1-nerved;  upper  larger,  3-nerved,  notched, 
acute  or  sometimes  shortly  awned.  Rachilla  shortly  prolonged  beyond  the  inser- 
tion of  the  uppermost  flower-enclosing  bractlet,  sometimes  terminated  by  a 
minute  rudimentary  bractlet.  Lower  flower  perfect;  upper  staminate.  Bractleta 
shorter  than  the  bracts,  3-nerved;  that  of  the  lower  flower  awnless,  of  the 
upper  with  a  short  dorsal  somewhat  twisted  awn.  Palea  2-nerved,  truncate, 
3-toothed.  Scales  oblique,  acuminate.  Stamens  3.  Ovary  glabrous;  stigmas 
sessile.  (Holkos,  a  Greek  name  for  some  grass,  perhaps  derived  from  holkos, 
attractive.) 

1.  H.  lanatusL.  Mesquit  grass.  Perennial;  rootstock  creeping,  fibrous; 
stems  tufted,  ascending.  1  to  2  ft.  high,  slender,  leafy;  sheaths  densely  soft- 
pubescent,  the  uppermost  inflated;  ligule  short;  blades  soft;  panicle  pyramidal 
2  to  5  in.  long,  pale  green  or  pinkish;  branches  2  to  3-nate;  spikelets  about  2 
lines  long,  elliptic-oblong,  the  awn  erect  and  often  exserted  before  anthesis, 
then  incurved  and  scarcely  or  not  at  all  protruded;  bracts  acute,  ciliate  on  the 
keels,  nerves  prominent;  anthers  rich  purplish-brown. 

A  conspicuous  softly- woolly  pale-colored  grass  of  moist  bottom  lands. 
Naturalized  from  Europe.  San  Francisco;  Cobb  Mt.;  Olema;  Pt.  Reyes;  Guer- 
neville. 

17.     A  IRA  L.    Hair-grass. 

Slender,  dwarf  annuals.  Leaf -blades  setaceous.  Panicle-branches  capillary, 
sub-erect.  Spikelets  less  than  2  lines  long,  in  ours  strictly  2-flowered;  bracts 
thinly  scarious;  rachilla  not  prolonged  beyond  the  insertion  of  the  upper 
bractlet.  Bract  lets  thin,  scarious.  not  projecting  beyond  the  bracts;  awn  dorsal, 
short.  hair-lik<\  Near  to  A  vena  in  technical  characters,  but  spikelets  much 
smaller. —  (Greek  aira,  the  name  of  a  weed  in  wheat -fields,  probably  Lolium 
temulentum;  from  airein,  to  hurt,  on  account  of  its  poisonous  qualities.) 

Panicle-branches  much  divided  and  tearing  tufts  of  spikelets  at  the  ends;  bractlet  of 
each   flvwer  awned 1.  .-I.   caryophyUta. 

Panicle  rn««re  open:  spikelet*  le«  numerou>  ami  not  tufted,  smaller:  bractlet  of  the  lower 
flower  awnlc«*.   of  the  upper  awned 2.  A.   c*pillaris. 

1.  A.  caryophyllea  L.  Silvery  Hair-grass.  Slender,  graceful,  tufted 
grass.  S  to  13  in.  high;  sheaths  scahrid.  often  pinkish  at  the  base;  blades  short,  * 
fine,  ephemeral;  panicle  loose;  branches  long,  much  divided,  and  bearing 
usually  d«'ns<*  tufts  of  spikelets  at  the  ends;  j>edicels  1  to  2UJ  lines  long, 
scabrid:  spikelets  1*4  lines  long;  bracts  widely  gaping  at  the  apex,  shining 
above,  thinly  scarious.  the  flowers  plainly  discernible  through  them;   bractlet 
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brownish,  long-acuminate,  2-fid;  that  of  each  flower  awtied;  awns  protruding 
¥2  l>ne  or  more. 

Naturalized  from  Europe,  now  common  on  old  cattle  ranges  from  Humboldt 
Co.  to  Monterey.     May-Aug. 

2.  A.  capillaris  Host.  Fine  Hair-grass.  Resembling  A.  caryophyllea* 
but  the  panicle  much  more  open;  spikelets  less  numerous  and  not  tufted,  only 
1  line  long;  pedicels  longer  and  sometimes  glabrous;  bractlet  of  the  lower  flower 
awnless,  of  the  upper  awned;  awns  hygroscopic. 

Naturalized  from  southern  Europe:  Marin  and  Humboldt  Cos.,  and  probably 
occurring  elsewhere. 

18.    DESCHAMPSIA    Beauv.     Tickle-grass. 

Panicle  mostly  open  (rarely  contracted),  branches  slender.  Spikelets  small, 
2-flowered;  flowers  both  perfect,  somewhat  distant,  lower  sub-sessile,  upper  pedi- 
cellate; rachilla  jointed,  hairy,  prolonged  beyond  the  insertion  of  the  upper 
flower-enclosing  bractlet  as  a  hairy  bristle  which  is  sometimes  terminated  by 
an  empty  bractlet.  Bracts  equaling  or  exceeding  the  uppermost  flower-enclos- 
ing bractlet,  thin  membranaceous,  1  to  3-nerved,  keeled,  acute,  the  margins  and 
apex  thinly  scarious.  Bractlet  membranaceous  or  nearly  hyaline,  2-toothed  or 
cleft,  or  truncate  and  denticulate,  with  a  fine  dorsal  awn  below  the  middle; 
palea  narrow,  prominently  2-nerved,  often  2-toothed.  Stamens  3.  (Dr.  Des- 
champ8,  a  French  physician  and  naturalist  of  St.  Omer,  naturalist  to  the 
La  Perouse  relief  expedition.  Grasses  with  the  shining  spikelets  of  T  rise  turn 
and  Aira,  usually  smaller  than  in  the  former,  larger  than  in  the  latter,  with 
which  genus  they  were  formerly  united;  stems  usually  stouter  than  in  Aira.) 

Stems  stout,  from  a  tufted  rootstock;  bracts  barely  equaling,  and  mostly  shorter  than 
the  whole  spikelet;  the  lower  1-nerved;  panicle  contracted,  erect  or  somewhat 
drooping,  dense  and  somewhat  spikelike;  branches  short,  stoutish;  awn  stout,  straight. 

1.  D.  holciformis. 
Stems   slender,    weak;    bracts   exceeding   the   uppermost   bractlet. 
Perennial;    panicle   slender   and   spikelike,    mostly   nodding. 

Panicle-branches  several  at  a  node,  very  unequal  in  length,  mostly  appressed,  bearing 
many  spikelets;  spikelets  1J4  to  2  lines  long;  bractlet  obscurely  nerved  or  nerve- 
less;   achene   grooved 2.  D.    elongata. 

Panicle  racemose,   1   to  2   in.   long;   branches  appressed,   with   few   spikelets. 

Diminutive  plant,  3  to  4  in.  high 2.  D.  elongata. 

Annual;  panicle  effuse,  erect,  its  branches  mostly  in  3s  below,  in  pairs  or  solitary  above, 
distant,  mostly  spreading  and  bearing  few  (about  5)  spikelets  at  the  ends;  spikelets 
2l/»  to  4 Yt  lines  long;  bractlet  5-nerved 3.  D.  calycina. 

1.  D.  holciformis  Presl.  California  Tickle-grass.  Perennial;  rootstock 
forming  large,  dense  tufts;  stems  2  to  5  ft.  high,  stout,  arising  from  a  dense 
tuft  of  involute  leaves;  ligule  1  to  2  lines  long;  panicle  contracted,  dense,  erect 
or  somewhat  drooping,  6  to  10  in.  long;  branches  many  at  a  node,  sub-erect, 
the  longest  1%  to  2%  in.  long,  branched  and  spikelet-bearing  almost  to  the 
base;  spikelets  2Va  to  3  lines  long,  short-pediceled,  usually  purplish-tinted  below, 
yellowish  to  brown  above;  bracts  barely  equaling,  and  mostly  shorter  than  the 
whole  spikelet,  acute;  bractlet  membranaceous,  silky-hairy  at  base,  rather  regu- 
larly 4-toothed;  awn  stout,  about  1%  lines  long,  inserted  near  the  base  of  the 
bractlet,  usually  shortly  exserted;  anthers  1  line  long,  purplish. — (Aira  holci- 
formis Steud.) 

Wet  meadows  and  borders  of  streams:  Oakland  Hills;  San  Francisco;  Pt. 
Reyes;  Mark  West  Ck.      Apr.- July. 

2.  D.  elongata  (Hook.)  Munro.  Slender  Hair-grass.  Perennial;  stems 
very    slender   and    weak,    8    to    24    in.    high    or    more,  from  a  dense  tuft  of 
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bright  green,  fine,  smooth,  short,  very  narrow  leaves;  ligule  acute,  2  lines 
long;  panicle  very  long  and  narrow;  branches  several  at  a  node,  distant,  mostly 
appressed,  capillary,  scabrous,  spikelet-bearing  above  the  middle;  pedicels 
somewhat  clavate;  spikelets  many,  1%  to  2  lines  long;  bracts  linear-subulate, 
acuminate,  nearly  equal,  3-nerved,  green,  exceeding  the  uppermost  bractlet; 
bractlet  1  line  long,  smooth  and  shining,  with  a  tuft  of  silky  hairs  at  base, 
irregularly  5-toothed  or  lacerate  at  apex;  the  lower  and  its  flower  on  a  short 
callus;  the  upper  upon  a  very  hairy  internode  %  as  long  as  the  lower;  awn 
arising  from  near  the  base  of  the  bractlet  and  twice  its  length,  very  slender 
and  long-exserted. — (Aira  elongata  Hook.) 

Moist  places  along  the  coast  northward  to  Oregon.  Var.  ciliata  Vasey. 
Stems  2  to  2%  ft.  high;  ligule  4  lines  long;  blades  involute  and  softer;  panicle 
often  12  in.  long;  awns  longer  than  in  the  type. — Lake  Pilarcitos;  Olema. 
June- Aug.  Var.  tenuis  Vasey.  Very  small  plant,  3  to  4  in.  high,  with  soft, 
hair-like,  bright-green  foliage;  ligule  long,  white;  panicle  racemose,  1  to  2 
in.  long;  branches  appressed,  with  few  spikelets. — Moist  places,  Santa  Clara 
Co.     May. 

3.  D.  calycina  Presl.  Tickle-grass.  Annual;  stems  slender,  from  a  few 
inches  to  2  ft.  high,  simple,  often  growing  in  dense  masses,  rarely  geniculate 
and  sparingly  branched  below;  leaves  few,  short,  narrow  and  ephemeral;  ligule 
1  to  1%  lines  long,  acuminate;  panicle  simple,  very  loose  and  open  or  narrow, 
about  %  the  length  of  the  stem;  branches  mostly  in  3s  below,  in  pairs  or 
solitary  above,  bearing  few  (about  5)  spikelets  upon  the  upper  part,  naked 
below;  spikelets  2y2  to  4%  lines  long;  lower  flower  on  a  short  callus,  its 
bractlet  overlapping  that  of  the  upper  flower;  bractlet  about  1  line  long,  hairy 
below,  shining  above,  5-nerved;  apex  emarginate,  with  4  minutely  ciliate  teeth; 
awn  inserted  below  the  middle,  about  3  times  as  long  as  the  bractlet,  light 
brown,  twisted  below  and  bent  near  the  middle. — (Aira  danthonioides  of  Bot. 
Calif.) 

Common  in  the  San  Francisco  Bay  region  and  elsewhere  in  the  State,  on 
poor  clay  soils:  St.  Helena;  Montezuma  Hills;  Kenwood;  Santa  Cruz.  Apr.- 
June. 

19.    TRISETUM  Pers.    Oat-grass. 

Leaf -blades  flat.  Panicle  usually  open,  narrow,  more  or  less  drooping  above; 
branches  in  whorls,  slender,  erect,  spreading  or  drooping.  Spikelets  2  to 
5-flowered.  Bracts  mostly  shorter  than  the  whole  spikelet,  unequal,  keeled, 
membranaceous;  margins  scarious;  lower  bract  1  to  3,  upper  3-nerved;  rachilla 
extending  beyond  the  insertion  of  the  uppermost  flower-enclosing  bractlet,  and 
terminated  by  an  empty  bractlet  or  a  slender  awn.  Flower-enclosing  bractlets 
like  the  bracts  in  texture,  keeled,  5-nerved,  acuminate,  ending  in  two  long, 
subulate  teeth,  with  a  long,  bent  and  twisted  awn  arising  from  between  them; 
palea  2 -nerved  and  2-toothed.  Ovary  hairy  or  smooth;  stigmas  almost  ses- 
sile. Achene  smooth,  not  furrowed.  (Latin  tris,  three,  and  saeta,  a  bristle, 
referring  to  the  awn-like  points  which  terminate  the  bractlet  in  many  species.) 

Panicle-branches  more  or   less  spreading   or   sub-erect. 

Spikelets  large,  6  to  12  lines  long,  2  to  3  lines  wide,  3  to  8-flowered,  resembling  those 
of  a   Bromus;   rachilla  nearly  glabrous,  bractlets  hirsute 1.  T.   barbatum. 

Spikelets  small,  3  to  6  lines  long,  about  1  line  wide.  2  to  3  (rarely  4) -flowered;  rachilla 
clothed  with  long  hairs,  bractlets  sub-glabrous;  lower  bract  about  y%  as  long  as 
the  upper;    panicle-branches  spikelet-bearing  on  the  upper  half.... 2.    T.  nutkaense. 
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Panicle-branches  short,   erect,  the  whorls  not  widely  separated. 

Spikelets  small,  3  to  4  lines  lon$;  lower  bract  only  about  %  shorter  than  the 
upper;  bractlets  imbricate,  minutely  puberulent;  panicle-branches  mostly  spikelct- 
bearing   to    the   base 3.   T.    cancsccns. 

1.  T.  barbatum  Steud.  Brome-like  Oat-grass.  Annual;  stem  usually 
solitary,  2  to  3  ft.  high;  sheaths  hirsute  with  spreading  hairs  arising  from 
minute  tuberculations,  glabrescent  in  age;  blades  6  in.  long,  2  to  3  lines  wide, 
pilose-ciliate  when  young,  sub-glabrous  with  age;  panicle  lax,  4  to  9  in.  long; 
branches  slender,  sub-erect,  lower  bearing  2  to  4,  upper  only  1  spikelet;  spike- 
lets  6  to  12  lines  long,  2  to  3  lines  wide,  5  to  8-flowered,  much  flattened, 
resembling  those  of  a  Bromus;  bracts  narrow,  acuminate,  scabrous  on  the 
keel,  3 -nerved,  nearly  reaching  to  the  apex  of  the  nearest  bractlet;  internodes 
of  the  rachilla  short,  nearly  smooth;  bractlet  5  to  6  lines  long,  hirsute  all 
over;  teeth  subulate;  awn  stout,  twisted  below,  then  bent  outwards,  6  to  8 
lines  long. — (Bromus  barbatoides  Beal.) 

Near  thickets  on  hillsides,  San  Francisco;  also  reported  from  Oakland. 
Mar. -June. 

2.  T.  nutkaense  (Presl.)  Scrib.  &  Merrill.  Noddino  Oat-grass.  Peren- 
nial; stems  2  to  3  ft.  high,  slender,  in  tufts;  leaf -blades  6  to  9  in.  long,  1^> 
to  6  lines  wide,  varying  from  sub-glabrous  *to  pilose;  panicle  4  to  10  in. 
long,  at  first  narrow  and  slender,  becoming  very  open,  drooping  above ;  branches 
in  remote  whorls,  at  first  erect,  then  drooping,  long,  capillary,  scabrous,  bearing 
2  to  3  or  rarely  4  spikelets  above  the  middle;  spikelets  3  to  6  lines  long,  1  line 
wide;  bracts  very  unequal,  the  lower  narrow,  subulate;  upper  about  y2  longer, 
broad,  3-nerved,  obtuse  and  mucronate;  rachilla  clothed  with  long,  silky  hairs, 
internodes  1  to  1%  lines  long,  the  lowest  shorter  than  the  others,  the  terminal 
bearing  an  empty  bractlet  or  a  long,  slender  awn;  bractlet  2  to  3  lines  long, 
smooth  or  scabrid;  teeth  long  and  subulate;  awn  slender,  about  twice  the 
length  of  its  bractlet. — (T.  cernuum  Trin.) 

Shady  thickets  in  northern  and  middle  California.     Mar. -June. 

3.  T.  canescens  Buckl.  Silvery  Oat-grass.  Perennial;  stems  1  to  4  ft. 
high,  stout,  erect;  sheaths  varying  from  glabrous  to  densely  pubescent; 
ligule  1%  lines  long,  acute;  panicle  5  to  12  in.  long,  1%  to  2y2  lines  wide, 
pubescent,  strict,  narrow,  more  or  less  densely-flowered,  often  purple-tinged; 
branches  erect,  somewhat  crowded,  all  but  the  longest  bearing  spikelets  to  the 
base,  longest  2%  in.  long;  spikelets  about  4  lines  long,  narrow,  2  to  3 -flowered; 
lower  bract  narrow,  acute,  about  *4  shorter  than  the  broad  upper  one;  bract- 
lets  not  spreading  nor  very  remote,  imbricate,  3  to  4  lines  long,  narrow, 
minutely  puberulent,  long  subulate-pointed;  awn  stout,  about  twice  the  length 
of  its  bractlet. 

Dry  open  ground  or  open  woods  and  thickets:  Coast  Ranges  northward  to 
Oregon  and  in  the  Sierra  Nevada.    Apr.-Sept. 

20.    AVENA  L.    Oats. 

Ours  annual.  Stems  sub-solitary.  Leaf  blades  flat.  Panicle  lax;  the 
branches  unequal,  and  bearing  few,  pendulous  spikelets  on  slender,  geniculate, 
abruptly  clavate  pedicels.  Spikelets  2  to  many  (rarely  only  1) -flowered,  the 
uppermost  flowers  staminate  or  abortive.  Bracts  2,  persistent,  unequally 
nerved.  Rachilla  jointed  above  the  bracts  between  the  perfect  flowers.  Bract- 
let rounded  on  the  back,  the  apex  (in  ours)  shortly  2-fid,  the  back  bearing  a 
stout  awn,  mostly  geniculate  and  twisted  below;  palea  narrow,  2-dentate  or  2-fid, 
2-keeled.     Scales  2-fid.     Stamens  3;  anthers  sub-basifixed.     Ovary  and  achene 
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hairy,  at  least  at  the  top;    styles  short,  distant.     (Avena,  the  old  Latin  name 
for  Oats.) 

Awn   short   or   often   obsolete,   not   geniculate;    bractlct   7-nerved,   glabrous   or   with   a   few 

long  hairs  at  the  base 2.  A.  sativa. 

Awn  10  to  24  lines  long,  geniculate. 

Bractlct   acute   but    not   awn-pointed,    9-nerved,    the    2   marginal    nerves    fine,    sometimes 

not  continued  to  the  apex 1.-4.  fatua. 

Bractlet  acuminate,  awn-pointed.   7-nerved 3.  A.   bar  bat  a. 

1.  A.  fatua  L.  Wild  Oats.  Stems  stoutish,  2  to  3V>  ft.  high;  ligule  short, 
lacerate;  blades  long  and  broad,  scabrid;  panicle  6  to  14  in.  long;  branches 
few  at  a  node,  very  unequal,  long  and  filiform;  spikelets  drooping,  2  to  3 
(rarely  only  1) -flowered,  broad;  bracts  subequal,  ovate-lanceolate,  acute,  10  to 
12  lines  long  excluding  the  awn,  9  to  11-nerved;  bractlet  less  than  10  lines 
long,  acute,  2-fid,  3^  lines  wide,  firm,  thinly  hairy  with  usually  yellowish 
hairs,  especially  below,  brown,  9-nerved;  that  of  the  uppermost  flower  sub- 
glabrous;  awn  from  near  the  middle  of  the  bractlet,  stout,  10  to  20  lines 
long,  geniculate;  palea  about  7  lines  long,  and  l1/*  wide,  with  short  diver- 
gent hairs  on  the  nerves. 

Not  uncommon  in  the  Bay  region:  San  Jose;  Mt.  Hamilton;  Danville; 
Livermore.  May-Aug.  Var.  <ji*\brescens  Coss.  Bastard  Oats,  is  distin- 
guished by  having  the  bractlet  naked  except  for  a  few  short  hairs  at  the 
base,  and  sometimes  a  thin  pubescence  along  the  margins,  in  which  it 
approaches  A.  sativa;  from  the  latter  it  may  be  distinguished  by  the  longer 
and  geniculate  awn  and  the  wider  9-nerved  bractlet, — San  Bernardino;  San 
Jose;  Berkeley. 

2.  A.  sativa  L.  Common  Oats.  Near  to  A.  fatua,  but  distinguished  by 
its  usually  shorter  stature,  by  the  7-nerved  bractlet  being  glabrous  (or  bearing 
a  few  long  hairs  at  the  base),  and  by  the  often  short,  straight  awn  which  is 
sometimes  obsolete. 

An  escape  in  the  borders  of  fields  and  by  the  roadside. 

3.  A.  barbata  Brot.  Barbed  Oats.  Stems  slender,  erect,  2  to  3%  ft. 
high;  uppermost  ligule  1  to  1%  lines  long,  broad,  obtuse,  truncate,  irregularly 
notched;  blades  1  to  3%  lines  broad,  scabrous  on  both  surfaces;  panicle  usually 
6  to  12  in.  long,  shorter  in  dry  localities  and  seasons;  branches  few  at  a  node, 
very  unequal,  long  and  filiform;  spikelets  2  to  several-flowered,  narrow  and 
slender;  bracts  subequal,  oval-lanceolate,  setaceous-pointed,  10  to  12  lines 
long,  with  7,  9  or  11  broadly  green-margined  nerves;  margins  scarious,  shin- 
ing; bractlet  10  to  12  lines  long,  including  the  long,  slender,  awn-pointed 
teeth,  2y2  lines  wide,  lanceolate,  membranaceous,  clothed  with  soft,  silky, 
usually  white  hairs,  7-nerved;  awn  from  near  the  middle  of  the  bractlet, 
stout,  geniculate,  11  to  20  lines  long;  palea  6%  lines  long,  1  line  wide,  with 
short  divergent  hairs  on  the  nerves;  anthers  iy2  lines  long;  ovary  densely 
hairy  with  long,  white,  silky,  erect  hairs. 

A  montane  species,  native  of  S.  Europe  and  naturalized  extensively  in  Cali- 
fornia in  the  Coast  Range  hills,  and  Southern  California:  San  Jose,  Lake 
Merced,  Olema,  Angel  Island,  Livermore,  Berkeley.  Feb.-Aug.  Often  mis- 
taken for  A.  fatua,  from  which  it  may  be  distinguished  without  difficulty, 
when  once  known,  by  its  more  slender  inflorescence  and  spikelets. 

21.    ARRHENATHERUM  Beauv. 

Perennial,  usually  tall  grasses.  Leaf-blades  flat.  Spikelets  terete,  strictly 
2-flowered;  rachilla  jointed  between  the  flowers,  often  hairy,  prolonged  beyond 
the  insertion  of   the  uppermost   bractlet   as   a  short  point  or  bristle;   lower 


GRASS  FAMILY.  57 

flower  staminate,  upper  pistillate  or  perfect.  Bracts  pers;stent,  scarious  (in 
ours),  very  unequal,  shortly  acuminate,  keeled.  Bractlets  rigid,  5  to  7 -nerved, 
2-toothed,  that  of  the  lower  flower  with  a  long,  basal,  bent  and  twisted  awn, 
that  of  the  upper  with  a  short,  dorsal  awn;  palea  2 -nerved.  Scales  lanceolate, 
laterally  toothed.  Stamens  3.  (Greek  arrhen,  masculine,  ather,  awn;  only  the 
male  flower  is  conspicuously  awned.) 

1.  A.  clatius  (L.)  Beauv.  Tall  Oat-grass.  Rootstock  perennial,  widely 
creeping;  stems  2  to  4  ft.  high,  erect,  slender,  smooth,  leafy,  often  densely 
tufted;  lowest  internode  sometimes  developed  into  a  conn;  leaves  bright 
green;  sheaths  smooth;  ligule  broad,  obtuse,  about  1  line  long;  blades  soft, 
minutely  scabrid,  2%  to  3*4  lines  wide;  panicle  narrow,  pale  green,  shining, 
6  to  8  in.  long,  drooping;  branches  short,  erect,  scabrid,  spreading  in  flower, 
densely  whorled,  bearing  few  spikelets;  spikelets  3  to  4  lines  long;  upper 
bract  enclosing  the  2  flowers  acute;  lower  much  smaller;  bractlet  hairy  below, 
about  half  as  long  as  the  twisted,  bent  awn. — (A.  avenaceum  Beauv.;  Avena 
elatior  L.) 

Sparingly  naturalized  in  California:  reported  from  the  vicinity  of  San 
Francisco  (Dr.  Behr)  ;  Berkeley  Hills  (J.  B.  Davy).     June-Sept. 

22.    DANTHONIA  DC. 

Inflorescence  in  ours  consisting  of  a  paniculate  raceme  or  simple  panicle  or 
the  spikelets  solitary  and  terminal.  Spikelets  about  7-flowered.  Bracts  per- 
sistent, nearly  equal,  keeled,  awn  less,  equaling  the  whole  .spikelet,  3  to  9  (rarely 
only  1 )  -nerved.  •  Rachilla  jointed  and  pilose  between  the  flowers,  prolonged 
beyond  the  insertion  of  the  uppermost  bractlet.  Flowers  all  perfect,  or  the 
uppermost  staminate.  Bractlet  7  to  13-nerved,  terminating  in  2  sharp,  usually 
rigidly  awn-pointed  teeth,  between  which  is  a  geniculate,  spreading  awn,  flat- 
tened at  the  base  and  spirally  twisted,  formed  from  the  three  middle  nerves; 
palea  hyaline,  broadly  2-nerved,  equaling  or  exceeding  the  entire  portion  of 
the  bractlet,  obtuse  or  2-toothed.  Stamens  3.  Scales  2,  entire.  Ovary  smooth, 
stipitate.      (Etienne  Danthoine,  a  French  botanist  of  the  18th  century.) 

1.  D.  calif ornica  Boland.  Danthonia.  Tufted  perennial;  stems  1%  to 
3  ft.  high,  slender,  usually  sub-erect;  sheaths  bearded  at  the  throat,  densely 
or  sparsely  villous,  or  smooth,  the  hairs  arising  from  minute,  white  papillae; 
ligule  obscure;  blades  mostly  convolute-setaceous;  spikelets  1  to  5  rarely  10, 
terminal,  7%  to  12  lines  long,  usually  purplish;  pedicels  long,  slender, 
minutely  and  densely  hirsute,  spreading;  bracts  enclosing  the  rest  of  the 
spikelet,  acuminate,  8  to  10  lines  long;  flowers  about  7;  bractlet  broad,  coria- 
ceous below,  about  4  lines  long  excluding  the  awn,  with  tufts  of  white  hairs 
on  the  callus  and  on  the  margins  from  about  the  middle  downwards;  its 
teeth  about  2  lines  long;  awn  spreading,  barely  exserted,  brownish  below, 
with  short,  spreading  hairs  on  the  nerves;  palea  ciliate,  notched  above;  achene 
about  2  lines  long. 

Coast  Ranges  from  San  Francisco  Bay  northward  and  southward,  the 
prevalent  grass  on  dry  hills,  especially  along  the  coast:  Berkeley;  San  Fran- 
ciseo;  Crystal  Springs  Lake;  Olema;  Pt.  Reyes. 

Tribe  6.     Chlorideae.     Finger-grass  Tribe. 

Inflorescence  a  simple  panicle  of  spikes  which  are  usually  digitate  at  the 
end  of,  or  scattered  along,  its  main  axis,  or,  rarely,  solitary  and  terminal. 
Raehis  not  jointed  or  notched  as  in  Hordeae.  Spikelets  sessile  in  2  rows,  which 
form    unilateral    spikes;    in    ours    all    perfect    and    1    or    rarely    2-flowered; 
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lowest  flower  always  perfect.  Bachilla  usually  prolonged  beyond  the  insertion 
of  the  terminal  flower,  and  (except  in  Spartina)  jointed  above  the  bracts  so 
that  these  persist  after  the  flowers  have  fallen.  Bractlct  usually  keeled,  entire 
and  unawned,  or  toothed  and  with  1  or  3  terminal  straight  awns.  The  inflor- 
escence closely  resembles  that  of  Paspalum,  but  the  spikelets  resemble  those 
of  Festuceae. 

Spikes  digitate;   prostrate,   running  grass,   rooting  at   the   nodes 2$.  Cynodon. 

Spikes  scattered  along  the  main   axis  of  the  panicle;   erect   plants. 

Bracts  very  unequal,  long,  narrow,  acuminate;    tidal  creeks  and  marshes.. 24.    Spartina. 

Bracts  equal,  short,  broad  and  boat-shaped,  abruptly  acute;  sloughs  and  banks  of  rivers 
and    streams    25.     Beckmannia. 

23.    CYNODON  Rich.    Dog's-tooth-grass. 

Perennial.  Leaf -blades  narrow,  usually  flat,  often  short.  Panicle  branches 
2  to  6,  digitate  at  the  apex  of  the  peduncle,  erect  or  radially  spreading. 
Spikelets  alternate,  sessile  (in  ours)  on  one  side  of  the  rachis,  1-flowered. 
Bracts  2,  persistent,  often  narrow,  keeled;  rachilla  jointed  above  the  bracts 
and  often  prolonged  beyond  the  base  of  the  bractlet  as  a  bristle.  Bractlet 
boat-shaped,  distinctly  keeled;  palea  often  shorter  and  narrower,  hyaline, 
2-nerved.  Stamens  3.  Achene  glabrous,  not  channeled.  (Greek  kuon,  a  dog, 
odous,  a  tooth.) 

1.  C.  dactylon  (L.)  Pers.  Bermuda-grass.  Stems  prostrate,  creeping, 
often  several  feet  in  length,  clothed  with  undeveloped  sheaths,  producing  roots 
and  tufts  of  leaves  at  the  nodes  and  often  one  or  more  prostrate,  barren 
branches;  flowering  stems  4  to  24  in.  high,  leafy;  sheaths " mu&i  crowded, 
loose,  strongly  striate;  ligule  short,  ciliate  with  long  hairs;  blades  about 
1  in.  long  and  a  line  wide,  stiff  and  sometimes  involute,  glaucous;  panicle- 
branches  3  to  6,  1  or  2  in.  long,  concavo-convex;  spikelets  about  1  line  long, 
appressed,  closely  imbricate;  bracts  shorter  than  the  bractlet,  ovate-lanceolate, 
nearly  equal,  usually  spreading,  rough  on  the  keel  or  not;  bractlet  smooth, 
keel  and  margins  ciliate;  palea  narrow. — (Capriola  dactylon  Ktze.) 

Tropical  species  naturalized  in  California  and  frequently  occurring  as  a 
roadside  weed  on  the  outskirts  of  towns,  especially  in  the  warm  interior 
valleys;  in  the  Coast  Ranges  at  San  Rafael,  Pacheco,  Berkeley  and  Alameda. 
Apr.-Oct. 

24.    SPARTINA  Schreb.    Cord-grass. 

Mostly  maritime  perennials.  Stems  simple,  erect,  reed-like  but  short. 
Leaf-blades  long,  tough.  Panicle  narrow,  erect,  dense,  composed  of  several 
erect,  approximate  spikes;  spikelets  large,  compressed,  more  or  less  imbricate, 
in  rows  on  two  sides  of  the  triangular  panicle-branches,  1-flowered.  Bracts 
unequal,  keeled,  acute,  or  bristle-pointed,  about  as  long  as  the  whole  spikelet; 
rachilla  sometimes  prolonged  beyond  the  insertion  of  the  flower.  Bractlet  sub- 
hyaline,  faintly  2-nerved;  palea  equaling  it  or  longer.  Scales  short,  obtuse. 
Stamens  3.  Style-branches  long,  slender.  (Greek  spartine,  a  rope  or  cord 
made  of  spartos,  Spartium  junceum  and  Stipa  tenacissima.) 

1.  S.  foliosa  Trin.  Cord-grass.  Rootstock  creeping,  scaly;  stems  very 
stout,  l1/^  to  4  ft.  high;  leaf -blades  long,  flat,  smooth,  tapering  from  about  3 
lines  wide  near  the  middle  to  long,  slender  points;  panicle  6  to  9  in.  long; 
branches  2  to  3  in.  long;  spikelets  %  in.  long;  bracts  varying  from  glabrous 
to  strongly  filiate  on  the  keels.  — (S.  stricta  var.  glabra  of  1st.  e<J.) 

Common  along  the  borders  of  salt-marshes  around  San  Francisco  and  San 
Pablo  bays,  usually,  if  not  always,  within  reach  of  tidal  water.    Aug.-Dec. 


GRASS  FAMILY.  59 

25.    BECKMANNIA  Host. 

Leaf-blades  flat.  Panicle  long,  narrow,  erect,  dense,  composed  of  several 
approximate,  erect  racemed  spikes.  Spikelets  crowded  in  2  rows  on  the  2 
lower  sides  of  the  sub- triangular  panicle-branches,  imbricate,  compressed,  2 
(or  by  abortion)  1-flowered,  1  to  1%  lines  long.  Bracts  broadly  inflated  and 
somewhat  boat-shaped,  laterally  compressed,  sub-equal,  obtuse  or  abruptly 
pointed;  margins  scarious.  Bractlet  narrow,  concave-keeled,  membranaceous, 
5-nerved;  palea  hyaline,  2-keeled,  nearly  as  long  as  the  bractlet.  Stamens  3. 
(J.  Beckmann,  1739-1811,  the  author  of  a  "Lexicon  Botanicum. ") 

1.  B.  erucaeformis  (L.)  Host.  Slough  -grass.  Steins  2  to  3  ft.  high, 
stoutish,  strict,  solitary  or  somewhat  tufted,  erect  from  a  slightly  decum- 
bent base,  leafy;  sheaths  slightly  rough;  ligule  elongated;  blades  4  to  8  in. 
long,  3  to  4  lines  wide,  roughish;  panicle  8  to  12  in.  long;  branches  solitary 
or  in  twos  or  threes,  sometimes  again  shortly  branched,  densely  clothed  with 
spikelets  in  2  rows;  spikelets  about  1%  lines  long,  nearly  orbicular  or  broadly 
obovate;  bracts  with  3  principal  nerves,  and  some  transverse  ones,  dark 
green  on  the  keel,  paler  and  somewhat  wrinkled  transversely;  bractlet  pointed, 
the  point   often  exserted. 

Sloughs,  borders  of  streams  and  wet  bottom  lands  in  mountain  regions  from 
Santa  Clara  Co.  northward  to  Willits.  Apr.-July.  Somewhat  resembling  a 
Panicum. 

Tribe  7.     Festuceae.    Fescue  Tribe. 

Inflorescence  paniculate  or  racemose,  the  racemes  sometimes  almost  spicate 
on  account  of  the  very  short  pedicels  of  the  spikelets.  Spikelets  2  to  many- 
flowered  (rarely  1-flowered  in  Melica,  Koeleria,  Festuca  and  Lamarckia) ; 
flowers  perfect  or  the  uppermost  imperfect  (the  lowest  imperfect  in  Phrag- 
mites)  ;  in  Lamarckia  one  spikelet  at  each  node  is  perfect,  the  others  being 
sterile;  in  Distichlis,  some  species  of  Poa  and  sometimes  in  Phragmites  the 
flowers  are  dioecious  or  polygamo-dioecious.  Bracts  rarely  reaching  the  apex 
of  the  nearest  bractlet.  Bractlet  in  ours  entire  or  2- toothed  or  2-cleft,  awn- 
less  or  with  1  (in  ours  never  2  to  5)  awns;  awn  straight,  terminal  at  the  apex 
or  from  between  the  teeth,  never  dorsal  nor  bent  and  twisted  as  in  Aveneae 
and  Agrostideae.    Palea  2-keeled. 

A.  Rachilla  or  bractlet,  at  least  that  of  the  peifect  flower,  clothed  with  long,  erect 
hairs  which  envelop  the  latter;  bractlet  (in  ours)  thin-membranaceous  or  hyaline,  3- 
nerved;  tall,  reed-like  grasses. 

Bractlet  hairy;  rachilla  naked 26.  Arundo. 

Bractlet   naked;   rachilla   hairy 27.    Phragmites. 

B.  Rachilla  and  bractlet  naked,  or  if  hairy  the  hairs  much  shorter  than  the  bracts 
and  bractlet;  stigmas  (in  ours)  plumose,  comparatively  short,  either  sessile  or  raised  on 
a  short  style  protruding  from  the  sides  of  the  bractlet. 

Spikelets  of  two  kinds  at   each   node,   very   dissimilar   in    form,   one   perfect   and    1    to    3- 
fl  owe  red;  the  others  sterile  and  composed  of  many  empty  bractlets. 
Perfect   spikelets    1-flowered,   the   sterile   consisting   of  about    10   empty   bractlets   which 

are    obtuse 35.  Lamarckia. 

Spikelets  alike  in  form  though  sometimes  dioecious. 
Flowers  dioecious;   rootstock  perennial. 

Spikelets   8  to    16-flowercd,    rootstock   very   stout   and   creeping,    scaly;    panicle   dense, 

ovoid;  grasses  of  salt-marshes  or  alkali  soils 32.  Distichlis. 

Spikelets  2  to  6-flowered;    rootstock  tufted  or  if  creeping  then  long  and  slender 

36.  Poa. 
Flowers    all    perfect,    or   perfect   and    imperfect    in    the    same    spikelet. 
Both  bracts  and  bractlets  awnless. 
Bractlet  1  to  3-nerved. 
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Annuals;  panicle  more*  or  less  lax;  spikclets  many    (sometimes  70) -flowered,   the 
flowers  densely  imbricate;  palea  persistent  after  the  bractlet  and  achene  have 

fallen 28.     Eragbostis. 

Perennials;    panicle    contracted    and    spikelike,   dense   or    slightly    interrupted,    sil- 
very shining;    spikelets   2   to   7    (rarely   only    l)-flowered 29.   Koeleria. 

Bractlet    3    to    5-nerved. 

Perennials;   uppermost  flower-enclosing  bractlet  enwrapping   1   to   3  smaller  empty 

bractlets,  which   in  ours  are  truncate-clavate 30.  Melica. 

Bractlet  5  to  many-nerved. 

Spikclets  large,   flattened,  ovate,   somewhat   cordate   at  base;  bractlet   very   obtuse, 

concave,  becoming  ventricose;  annuals 33.   Briza. 

Spikelets  not   cordate,  mostly   smaller. 

Bractlet  laterally  compressed,  mostly  keeled,  the  margins  or  nerves  below 
clothed  with  cobwebby  hairs,  or  pubescent,  its  lateral  nerves  arched,  con- 
verging   above    toward     the    mid-nerve 36.     Poa. 

Bractlet    founded   on   the   back,   at   least    below,    naked   at   the   base,    its   lateral 
nerves  nearly  parallel,  scarcely  or  not  at  all  converging.  .37.  Panicularia. 
Either  bracts  or  bractlets  avoned,  awn-pointed  or  mucronatc. 

Palea   with    conspicuously    toothed    marginal    wings    on    the    keels;    bractlet    with    a 
straight,    rigid    awn;    annuals    of    wet    meadows,    with    weak    stems,    and    pale 

greenish-yellow     foliage 31.     Pleuropogon. 

Palea   without  marginal   wings  on   the  keel. 

Panicle   contracted    and    spikelike,    dense    or    slightly    interrupted,    silvery-shining. 

29.  Koeleria. 
Panicle    1-sided,    glomerate   or    interrupted;    spikelets   in   dense   ovoid    1-sided   fas- 
cicles  34.    Dactylis. 

Panicle   more  or  less   lax,   not   dense  and   spikelike. 

Stigmas  plainly  arising  at  or  near  the  apex  of  the  ovary;  ovary  and  achene  in 
most  cases  smooth;  bractlet  not  notched  or  2-lobed,  usually  awned  or  awn- 
pointed   38.    Festuca. 

Stigmas  plainly  arising  below  the  apex  of  the  ovary,  on  the  anterior  portion; 
ovary  and  achene  crowned  by  a  little  appendage  or  tuft  of  short  hairs; 
achene  always  adnate  to  the  palea;  bractlet  usually  distinctly  notched  or 
shortly  2-lobed  at  the  apex,  with  an  awn  between  the  notches.. 39.  Bromus. 

26.    ARUNDO  L. 

Perennial  reeds;  stems  tall,  stout,  erect.  Leaf -blades  broad,  flat.  Spikelets 
2  to  6-flowered,  in  a  dense  and  somewhat  spreading  panicle.  Bracts  somewhat 
unequal,  keeled,  3-nerved.  Rachilla  naked,  jointed  above  the  bracts  and 
between  the  flowers.  Flowers  crowded,  all  perfect  or  the  upper  staminate. 
Bractlet  slender,  2 -toothed  and  with  an  awn  or  cuspidate  point  between  the 
teeth,  clothed  with  long,  silky  hairs.  Palea  shorter,  hyaline,  pubescent  on  the 
keels.     Stamens  3.     Ovary  naked.     (Latin  arundo,  a  reed  or  cane.) 

1.  A.  donax  L.  Giant  Reed.  Rootstock  very  stout,  creeping,  tufted;  roots 
stout,  fibrous;  stems  in  dense  clumps,  10  to  20  ft.  high,  mostly  with  short, 
slender  branches  from  the  upper  nodes,  leafy  throughout;  leaves  pale  green; 
sheath  striate,  bearded  and  somewhat  auriclod  at  the  throat;  ligule  about  1 
line  long,  barely  exserted,  truncate,  entire,  uniform  in  width  all  around; 
blade  striate,  mostly  2  to  3  in.  wide,  the  uppermost  1VL»  to  2  ft.  long;  spikelets 
5  to  7  lines  long,  2  to  3-flowered;  bracts  equaling  the  whole  spikelet,  lanceo- 
late-acuminate, entire,  awnless,  glabrous;  bractlet  acuminate;  awn  often  twice 
the  length  of  the  teeth. 

Introduced  as  an  ornamental  plant  and  occasionally  met  with  as  an  escape. 
It  is  not  known  to  flower  with  us.     Alameda  Marshes. 

27.     PHRAGMITES  Trin. 

Perennial  water-reed.  Stems  tall,  stout.  Leaf-blades  flat.  Panicle  large, 
much  branched,  feathery.  Spikelets  sub-terete.  Bracts  short,  unequal,  mem- 
branaceous, keeled.  Rachilla  terminating  in  a  rudimentary  bractlet  or  point, 
elongated  and  jointed  between   the  flowers,   the  joints  clothed,  except  below 
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the  lowest  flower,  with  long,  silky  hairs  which  surround  the  bractlets.  Bract- 
lets  3  to  6,  very  long-acuminate,  3-nerved,  entire;  the  lowest  empty  or  bearing 
a  staminate  flower  with  1  to  3  stamens,  the  upper  bearing  perfect  flowers 
with  3  stamens;  palea  very  much  shorter  than  its  bractlet,  hyaline,  2-ribbed. 
Seales  large,  obtuse.  Ovary  glabrous.  (A  Greek  name  used  by  Dioscorides 
for  some  plant;  from  phragmites,  of  or  for  a  fence,  growing  in  hedges; 
perhaps  originally  applied  to  Arundo  donax,  which  is  still  used  in  Latin 
and  Spanish- Ajnerican  countries  for  living  hedges.) 

1.  P.  vulgaris  (Lam.)  B.  S.  P.  Common  Reed.  Rootstock  creeping, 
jointed;  stems  5  to  12  ft.  high,  leafy  throughout;  sheaths  smooth;  ligule 
reduced  to  a  minute  ring  of  hairs;  blades  smooth-surfaced,  rough -margined, 
12  to  16  in.  long  or  more,  often  1  in.  broad,  rigid,  attenuate-pointed,  glauces- 
cent  below;  panicle  10  to  18  in.  long,  ovoid,  dense,  soft,  usually  dull  purple, 
nodding;  branches  glabrous;  spikelets  %  to  %  in.  long;  bracts  lanceolate,  not 
equaling  the  nearest  bractlet;  bractlets  very  narrow,  subulate,  the  tip  of  the 
lowest  sometimes  twisted. — (P.  communis  Trin.;   P.  phragmites  Karst.) 

Borders  of  rivers,  lakes  and  marshes:  Upper  Lake;  Suisun  Marshes;  lower 
Sacramento.    Aug.-Oct. 

28.    ERAGROSTIS  Beauv. 

Ours  low  tufted  or  creeping  annuals.  Panicle  sometimes  spike-like  and  clus- 
tered, often  loose  and  spreading.  Spikelets  much  like  those  of  species  of 
Poa;  usually  densely  many  (sometimes  70) -flowered.  Bracts  usually  not 
equaling  the  nearest  bractlet,  unequal,  keeled;  lower  1 -nerved,  upper  1  to 
3-nerved.  Each  ilia  in  ours  not  jointed  between  the  flowers.  Flowers  all 
perfect  or  variously  unisexual,  or  the  uppermost  (rarely  the  lowest)  reduced 
to  its  bractlet  and  palea.  Bractlet  membranaceous,  awnless,  keeled,  3-nerved; 
lateral  nerves  sometimes  obscure;  palea  shorter,  2-nerved  or  2-keeled,  often 
incurved,  frequently  persistent  after  the  bracts  and  bractlet  have  fallen. 
Stamens  2  or  3;  anther-lobes  notched  along  the  edges.  Scales  2,  sub-cuneate. 
Styles  distinct,  elongated.  (Greek  era,  earth,  agrostis,  a  kind  of  grass,  from 
the  low  stature  of  some  species.) 

1.  E.  hypnoides  (Lam.)  B.  S.  P.  Creeping  Meadow-grass.  Stems  slen- 
der, creeping,  2  to  12  in.  long,  branching  freely  at  the  nodes;  nodes  with  a 
ring  of  short,  spreading  hairs,  leafy;  sheaths  %  in.  or  less  long;  blades  Vl>  to 
2  in.  long,  %  to  1  line  wide,  sparingly  hairy;  panicle  ovoid  or  densely 
pyramidal-capitate,  %  to  2  in.  long;  spikelets  very  shortly  pedicellate,  oblong 
to  elliptical  or  ovate,  laterally  flattened,  2  to  7  or  even  14  lines  long,  10  to 
40-flowered;  bracts  less  than  ty  as  long  as  the  nearest  bractlet;  bractlet 
lanceolate,  acute,  compressed -keeled,  5-nerved;  keel  scabrous-ciliate. — (E.  rep- 
tans  Nees.) 

Wet  places,  San  Joaquin  and  Coast  Range  valleys,  perhaps  not  indigenous. 
Mar.-Oct. 

2.  E.  minor  Host.  Candy-grass.  Stems  tufted,  4  to  24  in.  high;  ligule 
reduced  to  a  hairy  ring;  blades  1  to  6  in.  long,  1  to  3  lines  wide,  flat  or 
involute,  margins  and  mid-nerve  glandular  below;  panicle  open  or  rather 
dense,  oblong  or  ovate,  3  to  5  in.  long,  olive-green  or  tinged  with  lead-color 
when  young,  whitish  when  old;  spikelets  oblong  or  lance-oblong,  3  to  10  lines 
long,  8  to  20-flowered,  pedicels  glandular;  bracts  sub-equal,  a  little  shorter 
than  the  nearest  bractlet,  acute,  keel  glandular;  bractlet  about  1  line  lonir. 
oval  or  elliptical,  obtuse  or  mucronulate,  concave,  5-nerved,  glandular  f 
mid-nerve;  achene  pvoid,  light  brown,  mottled. 
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Native  of  S.  Europe;  reported  by  Dr.  Behr  as  occurring  at  San  Francisco. 
Var.  megastachya  (Gray)  Davy.  Stink-grass.  Differs  in  having  denser 
panicles  and  usually  larger  and  more  numerously  (10  to  50) -flowered  spikelets. 
— Adventive  in  the  San  Joaquin  Valley  at  Tulare. 

29.     KOELERIA  Pers.    Koeler-grass. 

Panicle  contracted,  cylindrical,  spike-like.  Spikelets  oblong,  compressed,  2 
to  5  or  7  (rarely  only  1) -flowered.  Bracts  scarcely  equaling  the  lowest 
bract  let,  unequal,  narrow,  compressed,  acute  or  produced  into  short,  straight 
awns  or  points,  keeled,  membranous  and  broadly  scarious-margined ;  lower  1, 
upper  3 -nerved  with  rather  faint  nerves.  Rachilla  often  prolonged  beyond  the 
uppermost  flower  and  bearing  a  rudiment  or  none.  Bractlets  imbricate,  mem- 
branous, acuminate,  keeled,  3  or  rarely  5-nerved;  palea  hyaline,  2-fid.  Scales  2, 
oblique.  Stamens  3.  Ovary  glabrous;  styles  short.  Achene  almost  linear, 
plano-convex.  (Prof.  G.  L.  Koeler,  a  German  Agrostologist,  author  of 
"Descriptio  Graminum, M  published  in  1802.  A  genus  for  which  it  is  hard 
to  assign  any  very  distinctive  technical  character.  The  panicle  is  peculiarly 
silvery-shining  and  the  bracts  are  more  scarious  and  more  faintly  nerved  than 
in  related  genera.) 

1.  K.  cristata  (L.)  Pers.  Crested  Koeler-grass.  Tufted  pale  green 
glabrous,  pubescent  or  silky  perennial;  rootstock  stolon  if  erous ;  stems  1  to 
3  ft.  high,  slender;  sheaths  striate;  ligule  %  to  1  line  long,  truncate, 
lacerate;  blades  about  %  line  wide,  flat  or  conduplicate,  Vj  to  5  in.  long; 
panicle  narrow,  more  or  less  interrupted  or  lobed,  1  to  5  in.  long;  rachis 
puberulent  or  pubescent;  branches  very  short,  pubescent,  spikelet-bearing  to 
the  base;  spikelets  shortly  pedicellate,  2  to  3  lines  long,  pale  green,  shining; 
bractlet  linear-lanceolate,  scabrid,  acute  or  mucronate;  palea  minutely  ciliate 
and  scabrid  on  the  keels;  anthers  1  line  long,  pale  purple. 

Exceedingly  variable  species,  common  on  dry  hills  and  sandy  tracts: 
Montezuma  Hills;  Vaca  Mts. ;  San  Francisco;  Berkeley  Hills;  Antioch.  Apr.- 
June.  Var.  pubescens  Vasey,  a  very  pubescent  form,  has  been  collected  near 
San  Francisco.  Var.  longifolia  Vasey,  a  long-leaved  form,  is  reported  from 
Santa  Cruz  Co.  by  Dr.  Anderson. 

30.    MELICA  L.    Meuc-grass. 

Stems  often  forming  corms  at  the  base  by  the  thickening  of  1  or  2  of  the 
lowest  internodes.  Panicle  sparingly  branched,  often  narrow,  rarely  racemose 
and  secund.  Spikelets  2  to  8  (rarely  1) -flowered,  terminated  by  1  to  3  much 
smaller,  convolute,  empty  bractlets  which  enfold  one  another,  the  innermost 
often  truncate-clavate.  Bracts  awnless,  unequal,  convex,  mostly  obtuse;  upper 
5  to  9-nerved,  lateral  nerves  often  vanishing  in  the  broad,  scarious  margin 
and  united  by  delicate  cross-veins.  Bractlets  somewhat  distant,  awnless, 
convex  or  flattish  on  the  back,  5  to  many-nerved ;  apex  scarious,  mostly 
blunt,  entire  or  2-toothed;  central  nerves  sometimes  slightly  excurrent;  palea 
2-nerved,  ciliate  above,  emarginate  or  2-toothed.  Scales  fleshy,  mostly  united. 
Styles  distinct;  stigmas  plumose.  (Greek  name  for  some  sweet  grass,  perhaps 
Sorghum,  from  meli,  honey,  and  -ika,  a  Greek  suffix.) 

Spikelets   of    1    (rarely   2)    flowers:    bractlet   herbacco-coriaceous,    with    a    narrow    scarious 
margin  above,   strongly   7   to  9-nervcd;   stems   not   corm-like   at   the   base. 
Bracts  obtuse,   shorter   than   the  whole  spikelet;   bractlet   glabrous   or   scabrid;   rudiment 

shortly  pedicellate 1.  M.   imperfecta. 

Upper  bract  acute,  equaling  the  whole  spikelet;   bractlet   hairy   above  the  middle;   rudi- 
ment  long-pedicellate    2.    M.    torreyana. 
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Spikelets  of  2  to  3  perfect  flowers;  bractlet  apparently  many-nerved  below  (at  least  when 
dry),  with  a  broad,  scarious  margin  above;  lowest  internodes  swollen  and  corm-like; 
ligule  brown  and  pubescent  or  scabrid  below;  bractlet  3  to  3/i  lines  long,  obtuse, 
emarginate 3.  M.  calif ornica. 

1.  M.  imperfecta  Trin.  Slender  Melic-krass.  Stems  slender,  erect  or 
drooping,  1  to  3  ft.  high;  lowest  internodes  not  corm-like;  leaf -blades  1  line 
wide;  panicle  slender,  linear,  6  to  12  in.  long;  branches  in  distant  whorls,  sev- 
eral at  a  node,  erect  or  sometimes  in  anthesis  spreading,  very  unequal,  the  long- 
est mostly  equaling  or  exceeding  the  internodes,  spikelet-bearing  from  about  the 
middle  upwards;  spikelets  1%  to  2  lines  long,  1-flowered  with  1  or  2  empty 
bractlets  above  it,  rarely  2-flowered ;  bracts  nearly  ovate,  shorter  than  the 
nearest  bractlet,  obtuse,  lower  3,  upper  5-nerved;  margins  broadly  scarious; 
bractlet  acute;  rudiment  short -pedicellate. 

Shaded  hillsides  in  the  Coast  Ranges:  Mt.  Tamalpais;  San  Francisco; 
Loma  Prieta;  Oakland  and  northward  and  southward.      Apr. 

2.  M.  torreyana  Scribn.  Torrey's  Melic-grass.  Stems  Blender,  erect 
or  drooping,  1  to  3  ft.  high;  lowest  internodes  not  corm-like;  blades  about 
1V&  lines  wide;  panicle  slender,  linear,  3  to  7  in.  long;  branches  few  at  a  node, 
very  unequal,  slender,  erect,  flexuous,  often  long  and  naked  below,  bearing 
few  spikelets  near  the  ends;  spikelets  2  to  3  lines  long;  bracts  acute,  the  upper 
exceeding  or  equaling  the  bractlets;  bractlets  hairy;  rudiment  long  pedicellate. 

Apparently  peculiar  to  the  Coast  Ranges  (Conn  Valley,  Ukiah)  and  Sierra 
Nevada  foothills.     Apr.-May. 

3.  M.  calif  ornica  Scribn.  California  Melic-grass.  Stems  erect,  1V>>  to 
4  ft.  high;  lower  internodes  corm-like;  ligule  brownish  and  pubescent  or 
scabrid  on  the  outside  below;  panicle  6  to  9  in.  long,  strict;  branches  few  at  a 
node,  usually  equaling  or  exceeding  the  internode,  spikelet-bearing  to  the 
base;  spikelets  4  to  5  lines  long,  of  2  to  3  perfect  flowers;  bracts  thin, 
obtuse;  bractlet  3  to  3%  lines  long,  apparently  many-nerved  below  at  least 
when  dry,  margin  above  scarious,  broad,  obtuse,  emarginate. — (M.  bulbosa 
Thurb.  in  Bot.  Cal.,  not  of  Geyer.) 

Dry  foothills  of  the  Sierra  Nevada  and  Coast  Ranges.    Apr.-June. 

31.    PLEUROPOGON     R.  Br.   Side-beard. 

Slender  annuals.  Leaf-blades  flat,  together  with  the  sheaths  thin  and 
characterized  by  cross-veins  which  unite  the  longitudinal  ones  and  with  them 
form  narrow,  rectangular  spaces.  Inflorescence  a  simple,  elongated,  secund 
raceme;  spikelets  distant,  shortly  pedicellate,  long,  narrow,  8  to  14-flowered, 
compressed.  Bracts  not  reaching  to  the  apex  of  the  nearest  bractlet,  unequal, 
membranaceous,  awnless;  lower  1-nerved,  upper  larger,  3-nerved,  the  lateral 
nerves  faint.  Each  ilia  jointed  between  the  flowers  and  breaking  up  at 
maturity,  undulate,  smooth,  its  internodes  less  than  %  the  length  of  the 
bractlets.  Bractlet  at  first  herbaceous,  becoming  chartaceo-coriaceous,  scarious 
and  prominently  5  to  7-nerved,  narrowed  below  to  a  rounded,  smooth  callus, 
apex  2-toothed  or  truncate,  the  mid-nerve  prolonged  into  a  mucro  or  short, 
straight,  rigid  awn;  palea  2-nerved  and  with  two  winged  toothed  keels; 
margins  infolded.  Stamens  3.  Scales  short,  fleshy,  connate.  Ovary  smooth, 
ovoid,  stipitate.  Achene  somewhat  compressed,  strongly  furrowed,  hard; 
pericarp  loose,  2-horned  with  the  remains  of  the  style-bases.  (Greek  pleuron, 
side,  pogon,  beard,  from  the  arrangement  of  the  awns  at  the  sides  of  the 
spikelets.) 

1.  P.  californicum  (Nees)  Vasey.  California  Side-beard.  Stems  stout- 
ish  but  weak,  1%  to  3  ft.  long,  tufted,  simple,  smooth;  lower  nodes  rooting' 
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leaves  pale  yellowish-green;  sheatbs  smooth,  striate;  ligule  prominent,  thin, 
about  3  lines  long;  lowest  blades  6  to  7  in.  long,  1*4  to  2  lines  wide,  linear, 
acute,  minutely  scabrid  above;  raceme  6  to  9  in.  long;  spikelets  6  to  12,  sub- 
erect  or  spreading,  solitary,  %  to  2  in.  apart,  1  in.  long,  yellowish,  11  to 
14-flowered;  pedicels  flattened,  1  to  3  lines  long;  tips  of  the  bracts  and 
bractlets  shining  with  a  silvery  luster;  bracts  2  to  3  lines  long;  apex  irregu- 
larly denticulate;  nerves  prominent;  upper  bract  the  longer;  bractlets  2% 
to  3  lines  long,  rough-scabrous,  the  three  central  nerves  united  above  to  form 
the  awn;  awn  1%  to  5  lines  long;  palea  rough  on  the  herbaceous  parts; 
appendages  to  the  keel  with  1  prominent  stout,  acuminate  tooth  and  several 
irregular  smaller   ones. — (Lophochlaena  calif ornica   Nees.) 

Apparently  restricted  to  California;  wet  meadows  and  marshy  ground, 
rare:  Mt.  Eden;  Oakland  Hills;  Walnut  Creek;  Ross  Valley;  San  Francisco. 
May-June. 

32.    DISTICHLIS  Raf.    Salt-grass. 

Dioecious  perennial.  Panicle  densely  spike-like;  branches  erect,  often  bear- 
ing 2  to  3  spikelets.  Spikelets  many-flowered,  laterally  compressed,  shortly 
pedicellate.  Bracts  narrow,  keeled,  faintly  many-nerved,  awnless.  Bractlet 
obscurely  many-nerved,  awnless;  palea  with  enfolded  margins,  keeled;  keels 
narrowly  winged  or  prominent,  ciliate.  Scales  broad.  Staminate  flowers 
with  3  stamens,  their  ovaries  rudimentary  or  obsolete;  pistillate  occasionally 
with  imperfect  stamens.  Ovary  glabrous,  stipitate,  tapering  into  2  rather  long 
styles.  (Greek  distichlia,  a  double  row,  probably  having  reference  to  the  leaf 
arrangement.) 

1.  D.  spicata  (L.)  Greene.  Salt-grass.  Rootstock  stout,  creeping,  scaly; 
stems  stout,  rigid,  erect,  4  to  18  in.  high,  often  branched  below,  leafy  through- 
out; leaves  pale  green,  strictly  2-ranked;  sheaths  glabrous,  slightly  bearded  at 
the  throat;  ligule  reduced  to  a  mere  ring;  blade  1%  to  4,  rarely  7,  in.  long, 
V/2  lines  wide  at  the  base,  spreading,  rigid,  margins  minutely  ciliate;  panicle 
1  to  3  in.  long,  palo  green;  branches  appressed,  spikelet -bearing  to  the  base; 
spikelets  4  to  6  lines  long,  5  to  12-flowered,  keeled;  bracts  shorter  than  the 
lowest  bractlet,  unequal,  obtuse;  bractlets  keeled,  obtuse,  green,  purplish  or 
straw-colored;    anthers   purplish. —  (D.   maritima   Raf.) 

Common  throughout  the  State  in  salt  marshes  or  on  alkaline  plains.      Aug. 

33.    BRIZA  L.    Quaking-grass. 

Leaf-blades  narrow.  Panicle  effuse,  branches  slender,  in  V»  whorls.  Spikelets 
pendulous,  large,  ovate  or  somewhat  cordate,  flattish-turgid,  many-flowered; 
pedicels  capillary.  Bracts  subequal,  broad,  rounded  on  the  back,  3  or  5 
to  11-nerved,  awnless.  Rachilla  jointed  between  the  flowers.  Bractlets 
imbricate,  roundish,  boat-shaped  or  saccate,  scarious-margined,  many-nerved, 
in  ours  very  obtuse;  uppermost  often  empty;  palea  small,  ovate,  flat,  its  nerves 
ciliate.  Scales  2,  ovate-lanceolate.  Stamens  3.  Ovary  glabrous;  styles  short. 
Achene  strongly  ob -com  pressed,  broadly  ovoid.  (Ancient  Greek  name,  used 
by  Galen  for  a  kind  of  grain,  "like  rye,"  grown  in  Thrace  and  Macedonia.) 
Spikelets  4  lines  or  less  long. 

Perennial;    ligule    Vi    to    1    line    long;    spikelets   ovate;    bracts    not    equaling   the   nearest 

bractlet ;   leaves  smooth 1.  B.   media. 

Annual;    ligule    1  x/>    to    3    lines    long:    spikelets    deltoid;    bracts    exceeding    the    nearest 

bractlet;    leaves    scabrous 2.   B.    minor. 

Spikelets  6   lines  long  and   at   the  base   almost   as  broad;   bracts  dark  brown,   with    broad, 
scarious  margins;  bractlets  chestnut-brown 3.  B.  maxima. 

1.    B.  media  L.,  Perennial  Quaking-grass,  has  been  reported  from  various 


GRASS  FAMILY.  65 

points  in  the  State  but  all  the  specimens  we  have  seen  under  this  name  are 
referable  to  B.  minor. 

2.  B.  minor  L.  Annual  Quaking-grass.  Annual;  ligule  1%  to  3  lines 
long;  blades  scabrous;  spikelets  deltoid,  the  bracts  extending  farther  out- 
ward on  each  side  than  do  the  adjacent  bract  lets. 

Naturalized:  San  Francisco;  Mt.  Tamalpais;  Lake  San  Andreas;  Mill 
Valley;  Olema  and  northward. 

3.  B.  maxima  L.  Rattlesnake-grass.  Annual,  16  to  24  in.  high;  spike- 
lets  %  in.  long  and  almost  as  broad  at  the  base;  bracts  dark  brown  with  broad, 
scarious  margins;    bractlets  chestnut-brown. 

A  garden  escape  at  Healdsburg  and  Monterey. 

34.    DACTYLIS  L. 

Perennial.  Panicle  usually  dense  and  branched,  secund,  glomerate  and 
interrupted,  bearing  thick,  crowded,  secund  fascicles  of  spikelets  at  the  ends  of 
the  short  branches.  Spikelets  sessile,  laterally  much  compressed,  somewhat 
concave  on  the  inner  side,  3  to  5  or  rarely  only  1-flowered,  the  terminal 
bractlet  and  palea  empty.  Bracts  mucronate,  sharply  keeled;  lower  1 -nerved; 
upper  larger,  1  to  3 -nerved.  Kachilla  glabrous.  Bractlet  larger  than  the 
bracts,  sharply  keeled  and  fringed  on  the  keel,  the  5  nerves  converging  into 
an  awn-like  scabrid  point;  palea  as  long,  2-fid,  2-nerved,  nerves  ciliate.  Scales 
2,  with  an  acute,  marginal  tooth.  Stamens  3.  Ovary  glabrous.  (The  ancient 
name  for  some  grass  with  finger-like  spikes,  from  Greek  daktulos,  a  finger 
or  finger's  breadth.) 

1.  D.  glomerata  L.  Orchard-grass.  Bootstock  tufted  and  somewhat 
creeping;  stems  at  length  forming  large,  dense  tufts,  erect  from  a  shortly 
decumbent,  leafy  base,  2  to  3  ft.  high,  stout;  leaves  glaucescent;  sheaths 
scabrid;  ligule  2  to  6  lines  long,  laciniate;  blades  2  to  3V£  lines  wide,  scabrous, 
soft;  panicle  2  to  6  in.  long,  pinkish  when  in  flower;  branches  solitary, 
scabrous,  sub-erect,  the  lowest  1  to  4  in.  long,  branching  and  spikelet-bearing 
only  at  the  ends;  clusters  of  spikelets  ovoid;  spikelets  3*£  to  4  lines  long; 
bracts  about  3  lines  long,  subequal,  strongly  ciliate  on  the  keel;  bractlet 
2  to  4  lines  long,  lanceolate,  scabrid;  anthers  1  to  1%  lines  long,  cream- 
colored,  apparently  all  in  a  spikelet  maturing  at  the  same  time. 

Native  of  Europe,  naturalized  at  Berkeley,  San  Francisco,  Olema  and 
Eureka.    June-Aug. 

35.     LAMARCKIA  Moench. 

Annual.  Stems  tufted,  branching.  Leaves  flat.  Panicle  secund,  racemose, 
short,  dense;  lowest  branches  bearing  1  to  3,  uppermost  only  1,  spikelet. 
Spikelets  spreading  or  drooping,  fascicled,  of  two  kinds;  central  spikelet,  ter- 
minating the  branch,  bearing  a  perfect  flower;  lateral  spikelets  of  ten  or 
more  empty,  obtuse,  awnless  bractlets,  denticulate  above.  Bracts  narrow, 
slightly  unequal.  Perfect  flower  stipitate;  rachilla  prolonged  beyond  it  and 
bearing  a  diminutive  empty  bractlet  with  a  slender  awn;  flower-enclosing 
bractlet  acute  with  a  long,  straight,  dorsal  awn  near  the  apex;  palea  2-keeled. 
Stamens  3.  Styles  short,  distinct,  barbellate  almost  throughout.  (A  mono- 
typic  genus,  named  in  honor  of  La  Marck,  1744-1829,  a  celebrated  French 
botanist.) 

1.  L.  aurea  (L.)  Moench.  Golden -top.  Stems  erect  from  a  somewhat 
decumbent  base,  4  to  14  in.  high,  smooth,  leafy,  sometimes  branching  below; 
sheaths  inflated,  smooth;  ligule  usually  very  prominent,  %  to  6  lines  long, 
decurrent  as  a  broad,  scarious  margin  to  the  mouth  of  the  sheath;  blades  thin, 


66  GRAMINEAE. 

1^5  to  4  in.  long,  2%  to  4  lines  wide;  panicle  dense,  1  to  3  in.  long,  %  to  1  in. 
wide,  shining,  of  a  golden  color  sometimes  tinged  with  purple;  branches  close, 
erect,  short;  pedicels  fascicled,  somewhat  clavate,  pubescent,  spreading  at  right 
angles,  the  fascicles  with  a  tuft  of  long,  whitish  hairs  at  the  base ;  fertile  spike- 
let  about  1  line  long;  sterile  3  to  4  lines  long;  bracts  very  narrow,  almost  hya- 
line, about  1  line  long;  awn  from  a  little  below  the  apex  of  the  bractlet,  3  to 
4M»  lines  long. — (Achyrodes  aureum  Ktze.) 

A  Mediterranean  Region  species,  now  abundant  in  the  interior  southern 
portions  of  the  State;  within  our  limits  collected  only  at  Eden  Vale  (J.  B. 
Davy). 

36.  POA  L.  Meadow-grass. 
Panicle  usually  open,  sometimes  dense  and  spikelike;  branches  in  pairs  or 
y»  whorls.  Spikelets  compressed,  ovate  or  lanceolate,  2  to  6  or  9-flowered. 
Bracts  unequal,  keeled,  awnless;  lower  1  to  3-nerved;  upper  larger,  3-nerved. 
Bachilla  jointed  below  each  bractlet.  Bractlet  compressed-keeled,  herbaceous 
or  membranaceous,  with  the  rachilla  and  callus  often  clothed  below  with 
webby  hairs  or  pubescent,  especially  on  the  dorsal  and  marginal  nerve;  apex 
hyaline;  nerves  5  to  7,  the  intermediate  ones  often  faint;  palea  2-fid,  nerves 
2,  ciliate.  Scales  acute.  Stamens  3  or  (rarely)  2  only.  Achene  (in  ours) 
mostly  free  from  the  bractlet  and  palea,  not  furrowed.  (Greek  poe,  grass  or 
herbage,  especially  that  grown  as  forage  for  cattle,  hence  meadow-grass.) 

Panicle  open. 

Annual;    stems   2   to    12   in.    high 1.  P.   annua. 

Perennial;  stems  12  to  36  in.  high;  rootstock  distinctly  stoloniferous  and  running 

2.    P.   pratensis. 
Panicle  contracted,  more  or  less  dense  and  spikelike;  perennials;  flowers  often  dioecious 
or  polygamo-dioecious. 

Rootstock  running,  long  and  slender;    coast  sand-dunes 3.    P.  douglasii. 

Rootstock   tufted,   not    running. 
Panicle  3  to  4'/a   in.  long;    longest  branches   1   to  2  in.  long,  spikelet-beariug  on   the 
upper   three-fourths;    bracts   and   bractlets   not    ciliate   on    the   keels;    bunch-grass 

of  dry  hillsides 4.  P.  secunda. 

Panicle  2  to  3  in.  long;  longest  branches  less  than  1  in.  long,  densely  spikelet-bearing 
almost  to  the  base;  bracts  and  bractlets  scabrously  ciliate  on  the  keels;  moist 
sandy  places  on  the  coast  cliffs 5.  P.  unilateralism 

1.  P.  annua  L.  Walk-grass.  Annual;  stems  compressed,  weak,  geniculate 
below,  2  to  12  in.  high;  ligule  1  to  2  lines  long;  blades  bright  green,  glabrous, 
1  to  2  lines  wide;  panicle  often  1-sided,  W2  to  3Va  in.  long;  branches  single 
or  in  pairs,  rarely  in  threes,  7  to  12  lines  long;  spikelets  sessile  or  shortly 
pedicellate,  2  to  2%  lines  long,  3  to  7 -flowered;  bractlets  somewhat  pilose 
below. 

Naturalized  and  widely  distributed:  Monterey;  Berkeley;  etc.  A  very 
troublesome  weed  on  garden  walks,  hence  the  vernacular  name;  our  earliest- 
flowering  grass.      Nov.-Apr. 

2.  P.  pratensis  L.  Kentucky  Blue-grass.  Perennial;  rootstock  dis- 
tinctly running  and  stoloniferous;  stem  and  sheaths  smooth;  panicle  open- 
pyramidal,  3  to  4  in.  long;  spikelets  crowded  at  the  ends  of  the  branches, 
almost  sessile,  3  to  5-flowered;  bractlets  distinctly  5-nerved,  webbed  at  the 
base. 

Frequently  met  with  as  an  escape  from  lawns:  Berkeley.    Apr.-May. 

3.  P.  douglasii  Nees.  Sand-grass.  Perennial;  rootstock  slender,  widely 
creeping;  steins  tufted,  8  in.  high;  panicle  dense,  spike-like,  ovoid,  obtuse,  1 
to  2  in.  long;  spikelets  3  to  6  lines  long;  flowers  dioecious. 
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Apparently  peculiar  to  California;  common  in  drifting  sands  along  the 
seashore:  Monterey;  San  Francisco;  Tiburon;  Pt.  Reyes;  Bodega  Pt.  and 
northward.     Apr. 

4.  P.  secunda  Presl.  Tufted  perennial;  stems  stout,  rigid,  erect,  about 
1V»  ft.  high;  sheaths  minutely  scabrid  above;  ligule  1%  to  2  lines  long, 
acute,  glabrous  or  minutely  pubescent  on  the  back;  blades  short,  flat  or  con- 
duplicate,  %  to  1  line  wide;  panicle  3  to  4^  in.  long,  oblong,  acute,  con- 
tracted, densish;  branches  scabrous,  erect,  overlapping,  about  3  at  a  node, 
the  longest  1  to  2  in.  long,  spikelet-bearing  on  the  upper  three- f ourths ;  spike- 
lets  2%  to  3*4  lines  long,  lanceolate-acuminate,  4  to  5-flowered;  pedicels 
scabrous;  bracts  acute,  scabrid,  3-nerved  below,  the  nerves  evanescent  in 
the  broad,  scarious  margin,  IVi  to  1%  lines  long;  bractlet  2  lines  long,  acutish, 
scabrid  above,  pubescent  on  the  nerves  below,  5-nerved,  all  but  the  mid-nerve 
evanescent  below  the  broadly-scarious  apex;  palea  1%  lines  long,  emarginate,  cili- 
ate  on  the  keels;  anthers  purple,  1  line  long;  ovary  ^4  line  long,  stigmas 
Va  line,  achene  a  little  over  1  line. — (Atropis  calif ornica  Thurb.  in  Bot.  Cal., 
in  part;    A.  fendleriana  Beal,  in  part.) 

One  of  the  "  bunch  -grasses ' '  of  dry  hillsides,  apparently  quite  widely 
distributed,  though  perhaps  often  confused  with  other  species.  Antioch; 
Angel  Island,  etc. 

5.  P.  unilateralis Scribn.  Tufted  perennial;  rootstock  stout,  not  creep- 
ing; stems  stout,  erect  or  ascending  from  a  decumbent  base,  6  to  10  in.  high, 
freely  branching  below;  sheaths  smooth,  inflated  and  loose;  ligule  iy>  to  3 
lines  long,  acute;  blades  1  to  3  in.  long,  flat  or  conduplicate,  %  to  1%  lines 
wide,  abruptly  acute;  panicle  stout,  contracted,  dense  and  spike-like,  1  to  3 
in.  long,  %  in.  broad,  often  one-sided;  branches  densely  spikelet-bearing 
almost  to  the  base,  scabrous;  spikelets  almost  sessile,  2  to  4  lines  long; 
bracts  acute,  iy2  lines  long,  3-nerved,  ciliately  scabrous  on  the  keel,  minutely 
eiliate  on  the  margins;  rachilla  pubescent;  flowers  4  to  7,  imperfectly 
dioecious;  bractlet  2  lines  long,  acute  when  flattened  out,  faintly  5-nerved, 
scabrously  eiliate  on  the  mid-nerve,  not  woolly  below;  palea  2-fid,  strongly 
eiliate  on  the  keels;    anthers  yellow  or  purplish,  1  line  long. 

Moist  sandy  places  on  the  coast  bluffs  north  and  south  of  San  Francisco: 
Santa  Cruz  (type  locality,  Dr.  Anderson);  Pt.  Reyes;  Bodega  Pt.;  Pt. 
Arena.     Apr. -June. 

37.    PANICULARIA   Fabr.    Manna-grass. 

Tall  grasses  of  wet  places.  Stems  smooth.  Panicle-branches  in  y2  whorls. 
Spikelets  linear,  sub-terete,  many-flowered.  Bracts  not  equaling  the  nearest 
bractlet,  unequal,  membranaceous,  convex,  awnless.  Rachilla  jointed  below 
the  bractlets.  Bractlet  caducous,  cartilaginous,  convex  or  flattish,  not  keeled ; 
tip  obtuse  or  slightly  denticulate,  usually  scarious;  nerves  3  to  9,  conspicuous 
below,  evanescent  upwards;  palea  2-fid,  2-keeled,  nerves  eiliate.  Scales  fleshy, 
united,  truncate.  Stamens  3.  Ovary  glabrous.  (Latin  panicula,  a  tuft  or 
panicle  on  plants,  having  reference  to  the  inflorescence.) 

1.  P.  pauciflora  (Presl.)  Ktze.  Smooth  Manna-crass.  Stout  perennial 
of  fresh-water  marshes;  root-stock  stout,  creeping;  stems  2  to  4  ft.  high, 
stout,  sometimes  2%  lines  in  diameter,  erect  from  a  decumbent  base,  rooting 
at  the  lower  nodes,  leafy  throughout;  leaves  about  6;  sheaths  split  to  the  base, 
loose,  smooth,  pale  green;  ligule  broad,  obtuse,  entire  but  soon  becoming 
lacerate,  1  to  3^»  lines  long;  blade  4  to  12  in.  long,  3  to  7%  lines  wide,  flat, 
scabrous;    panicle  lax,  narrow,  6  to  8  in.  long,  pale  green;    branches  in 
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whorls  of  2  to  5  below,  capillary  and  flexuous,  rough,  erect,  somewhat  remote, 
spikelet-bearing  above  the  middle,  the  longest  about  3%  in.  long;  pedicels 
short;  spikelets  oblong,  2  to  3  lines  long,  4  to  6-flowered;  bracts  less  than 
y»  the  length  of  the  nearest  bractlet;  lower  1-nerved,  acute;  upper  rounded, 
3-nerved;  bractlet  about  1  line  long,  prominently  5-nerved,  scabrous,  with  a 
purplish  border  below  the  scarious  truncate-obtuse  serrulate  apex. — (Glyceria 
pauciflora  Presl.) 

A  common  grass  in  fresh-water  marshes  of  the  Coast  Ranges  and  Sierra 
Nevada:    Lake  Pilarcitos;    Olema;    Guerneville  and  northward.     Apr.- Aug. 

38.    FESTUCA  Tourn.     Fescue-crass. 

Leaves  and  flowers  often  rather  harsh  to  the  touch.  Panicle  various,  loose 
and  spreading  or  racemose  and  sometimes  secund.  Leaf -blades  often  auricled 
at  the  base.  Spikelets  sub-terete,  2  to  many  (rarely  by  abortion  only  1)- 
flowered.  Bracts  2  (rarely  only  1),  not  equaling  the  nearest  bractlet,  mem- 
branaceous, acute;  lower  1-nerved;  upper  larger,  3-nerved.  Bachilla  jointed 
below  the  bractlet.  Bractlets  not  webby,  convex,  not  keeled,  chartaceous  or 
nearly  coriaceous,  3  to  5-nerved,  mucronate  or  awned  at  or  near  the  tip, 
uppermost  sometimes  empty;  palea  2-toothed  or  2-fid,  nerves  hairy.  Scales 
2,  notched  or  2-lobed.  Stamens  1  to  3.  Ovary  usually  glabrous;  styles 
short,  terminal.  (Latin  festuca,  a  slender  shoot  or  straw;  also  used  by 
Latin  writers  to  designate  some  straw-like  weed.) 

Perennials. — Eufestuca. 

Awns  less  than  2  lines  long. 

Stems  slender,   ^  to  3  ft.  high;  ligule  and  auricles  glabrous;  rootstock  tufted,  some- 
times  stoloniferous;    lowest   bractlet   2)6    to   iy*    lines   long 1.    F.   rubra. 

Stems  stout,  3  to  4  ft.  high;  ligule  and  auricles  villous 2.  F.  calif  or  nica. 

Awns  4  to  6  lines  long 3.  F.  denticulata. 

Slender  annuals;  inflorescence  a  racemose  panicle  or  raceme;  awns  2yL  to  7  lines  long. — 
Vulpia. 
Branches  and  spikelets  mostly   spreading;   the   latter    1    to   5-flowered;   bracts   sub-equal, 

the    lower    1  lA    to    2  Y*    lines    long 4.    F.    microstachys. 

Branches  and  spikelets  erect,  appressed;  spikelets  5  to  8  (rarely  only  3) -flowered;  bracts 
often    very    unequal,    sometimes    subequal 5.    F.    tnyuros. 

1.  F.  rubra  L.  Red  Fescue.  Rootstock  perennial,  tufted  and  some- 
times stoloniferous;  stems  slender,  erect,  2  to  2y2  ft.  high,  often 
purplish;  sheaths  smooth;  blades  very  narrow  and  slender,  almost  seta- 
ceous, smooth,  about  %  line  wide,  4  to  10  in.  long;  ligule  very  short; 
panicle  6  to  7  in.  long,  narrow,  sparse  or  somewhat  dense ;  rachis  and  branchlets 
scabrid,  the  latter  erect,  in  pairs  below,  the  longest  about  3  in.  long  and 
bearing  3  to  5  spikelets  on  the  upper  %;  pedicels  about  3  lines  long;  spikelets 
6  to  7  lines  long,  6  to  8-flowered;  bracts  awnless,  the  lower  2,  upper  2y2  lines 
long;  bractlets  2%  to  3V4  lines  long,  glabrous  or  minutely  scabrous  above, 
with  a  slender  awn  1  to  1*4  lines  long;  anthers  1%  to  2  lines  long. — (F.  ovina 
var.  rubra  Gray.) 

Common  in  dry,  exposed  places:  Vaca  Mts. ;  Los  Guilucos  Valley  and 
Hood's  Peak;   Pt.  Isabel;   Olema;   San  Francisco.      Apr.-June. 

2.  F.  calif ornica  Vasoy.  California  Fescue.  Rootstock  perennial, 
forming  large  tufts;  stems  clothed  with  the  dead  sheaths  below,  3  to  4  ft.  high, 
stout;  foliage  glaucous;  sheaths  often  lavender-colored  at  the  base  when 
young,  scabrous;  ligule  and  auricles  villous  without  and  within;  panicle 
6  to  9  in.  long,  drooping;  rachis  scabrid;  branches  in  pairs  below,  spikelet- 
bearing  above  the  middle;  spikelets  about  V*  »n-  l°ng»  4  to  7-flowered;  lower 
bract  2  to  3%,  upper  2y2  to  4  lines  long;  bractlets  cuspidate  or  with  a  short 
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awn  usually  less  than  1  line  long,  occasionally  nearly  2  lines  long;  anthers 
purplish,  21/*  to  3  lines  long. —  (F.  scabrella  Thurb.  in  Bot.  Cal.,  not  of 
Hook.) 

Forming  large  and  ornamental  tufts  on  the  shady  banks  of  canons  in  the 
Coast  Ranges:  Oakland  Hills;  Olema;  Pt.  Reyes.      Apr.-June. 

3.  F.  denticulata  Beal,  is  described  as  a  stout  and  rather  handsome  grass, 
with  loose  and  drooping  panicle  and  conspicuous  awns  4  to  6  lines  long.  The 
specimens  on  which  the  species  was  founded  (as  F.  ambigua  Vasey,  not  of  Le 
Gall)  were  collected  in  Oregon  by  Thos.  Howell,  " Calif orniaM  by  Kellogg 
and  Harford,  no.  1116,  and  Santa  Cruz  by  Dr.  Anderson. 

4.  F.  microstachys(Munro)  Nutt.  Western  Fescue.  Annual;  stems 
erect,  6  to  12,  or  in  shady  places,  24  in.  high;  panicle  1  to  5%  in.  long; 
branches  secund,  usually  divergent,  remote,  tho  longest  1%  to  2  in.  long; 
spikelets  remote,  2%  to  5  lines  long,  1  to  5-flowered;  bracts  glabrous  or 
scabrous,  awnless,  sub-equal,  upper  about  2  lines  long;  lower  1%  to  2l/2  lines 
lung;  bractlet  1%  to  3  lines  long,  awn  slender,  2%  to  5  lines  long. 

Napa  Valley;  Highland  Springs;  Berkeley;  Mt.  Tamalpais;  Cazadero. 
Apr. -July.  Var.  pauciflora  Scribn.  Inflorescence  often  reduced  to  a  spike; 
spikelets  1  to  2-flowered. — Berkeley  Hills.  Var.  ciliata  A.  Gray.  Bractlets, 
and  sometimes  the  bracts  also,  densely  hisped. — Not  uncommon  in  the  foot- 
hills of  the  San  Joaquin  Valley  and  in  Southern  California;  apparently  seldom 
met  with  in  the  Coast  Range  valleys:  Napa  City. 

5.  F.  myuros  L.  Squirrel-tail  Fescue.  The  form  of  this  variable 
annual  species  which  is  recognized  in  Europe  and  the  eastern  States  as 
typical,  F.  pseudomyuros  Soyer-Willemet,  does  not  appear  to  occur  within  our 
limits,  if  in  California  at  all.  It  has  tho  panicle  3  to  12  in.  long,  very  slender 
and  contracted;  bracts  unequal,  the  upper  2  to  3  times  as  long  as  the  lower 
and  usually  little  more  than  %  the  length  of  the  contiguous  bractlet,  exclusive 
of  its  awn;  bractlet  not  ciliate.  Var.  ciliata  Coss.  is  readily  distinguished 
by  the  prominent  marginal  ciliation  of  the  upper  half  of  at  least  the  uppermost 
bractlets,  the  marginal  hairs  being  long,  spreading  and  well  exserted;  bracts 
very  unequal,  the  lower  very  short  or  minute,  the  upper  3  to  8  .times  longer, 
much  as  in  var.  ambigua  Hook.;  awn  of  the  bractlet  3  to  7  lines  long. — (F. 
myuros  of  Thurber  in  Bot.  Cal.  not  of  L.) 

Native  of  the  Mediterranean  Region,  naturalized  in  California  from  Mendocino 
Co.  to  San  Bernardino:  San  Francisco;  Solano  Co.;  Bodega  Pt. ;  Berkeley 
Hills;  Antioch.  Apr.-June.  Var.  sciuboides  Coss.  Upper  portion  of  the 
stem  usually  well  exserted  from  the  sheath;  panicle  shorter  than  in  typical 
F.  myuros,  usually  2  to  4  in.  long,  less  contracted;  bracts  less  unequal  (in 
which  it  closely  approaches  F.  microstachys  Nutt.),  lower  2  to  3  lines  long, 
upper  4  lines  long,  nearly  equaling  the  contiguous  floret;  bractlet  glabrous  be- 
low, minutely  scabrous  near  tho  apex,  not  ciliate. — (F.  sciuroides  Roth.) — Close- 
ly related  to  the  typical  F.  myuros,  but  differing  from  it  in  most  of  the 
above  points  and  from  F.  microstachys  in  the  more  numerous  flowers  to  the 
spikelet  and  the  erect  branches  and  spikelets.  Native  of  Europe;  now 
thoroughly  naturalized  and  common  in  middle  California:  Bodega  Point; 
Berkeley;  Oakland;  San  Francisco.     Mar.- June. 

39.    BROMUS.L.     Brome-grass. 

Sheaths  often  closed;  leaf -blades  flat.  Panicle  usually  open;  branches 
slender  and  at  length  spreading,  rarely  dense  or  racemed  with  erect  bra 
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Spikelets  5  to  many-flowered,  laterally  compressed  or  sub-terete,  oval  to  lanceo- 
late, erect  or  often  drooping.  Bracts  not  reaching  to  the  apex  of  the  lowest 
bractlet,  membranaceous,  acute,  awn  less;  lower  1  to  5-ncrved;  upper  3  to  9- 
nerved.  Rachilla  jointed  below  the  bractlets.  Bractlets  rounded  on  the 
back  below,  somewhat  keeled  above,  5  to  9-nerved,  awned  or  bristle-pointed; 
awn  mostly  arising  from  a  little  below  the  usually  shortly  2-fid,  hyaline  apex. 
Palea  nearly  as  long  as  the  bractlet,  2-fid,  with  2  prominent,  usually  pectinate- 
ciliate  keels.  Ovary  obovate  or  linear,  crowned  by  a  2  to  3-lobed,  hairy,  mem- 
branaceous appendage;  styles  very  short,  more  or  less  lateral,  plainly  arising 
below  the  apex  of  the  ovary;  stigmas  feathery.  Achene  oblong  or  linear, 
often  more  fcr  less  conduplicate,  grooved,  adhering  to  the  palea  or  more  or 
less  to  the  base  of  the  bractlet.  (Bromos,  the  ancient  Greek  name  for  a  kind 
of  oats,  derived  from  broma,  food.      Closely  allied  to  Festuca.) 

Lower  bract   1   to  3-ncrved. 

Perennial;    spikelets    narrow,    sub-terete,    acuminate    before   anthesis;    awns    1 V3    to    2# 

lines  long 1.  B.   laevipes. 

Annual. 

Bractlets    6    to    10;    panicle    contracted;    awn    slender,    6    to    9    lines    long    or    less; 

ligulc  lacerate;  panicle  dense,  obovatc-cuneate.   \Yt  to  2  in.  long 2.  B.  rubens. 

Bractlets  4  to  6;  panicle  lax;  awn  stout,  rigid,  over  1  in.  long 3.  B.  maximus. 

Lower  bract  5   to  9-ncrved. 

Annual;    panicle-branches    short,    erect • 4.  B.    hordcaceus. 

Perennial;    panicle-branches    long,    drooping    at    maturity. 

Stems  3  to  4  ft.  high;   panicle  erect;   awn  3J4   to  7  lines  long;  bracts  unequal,  lower 

4  to  6,  upper  5  to   7   lines  long;   rachilla  pubescent 5.  B.   hookerianus. 

Stems   Wi  to  3  ft.  high;  panicle  drooping;  awn  2  to  l1/*  lines  long;  bracts  sub-equal, 
about  6  lines  long;    rachilla   puberulent 6.  B.   carinatus. 

1.  B.  laevipes  Shear.  Nodding  Brome.  Perennial;  stems  slender,  erect 
from  an  arcuate  base,  2  to  3  ft.  high;  sheaths  smooth  or  scabrid;  blades  flat, 
scabrid,  2  to  3  lines  wide;  panicle  lax,  drooping,  5  to  8  in.  long;  branches 
bearing  few  spikelets;  spikelets  drooping,  narrow,  subterete,  acuminate  before 
anthesis,  12  to  16  lines  long,  5  to  9-flowered;  bracts  smooth,  1  to  3-nerved; 
internodes  of  rachilla  y*  to  lty  lines  long;  bractlets  5  to  7y2  tines  long, 
7-nerved,  the  alternate  nerves  longer  and  more  prominent,  densely  ciliate- 
pubescent  on  the  margin  nearly  to  the  apex,  and  also  on  the  back  near  the 
base;  apex  nearly  flat,  entire;  awn  V/2  to  2^  lines  long. 

San  Pablo  Ridge;  Hood's  Peak,  and  northward  in  the  Coast  Ranges,  in 
woodlands  and  among  brush.      May. 

2.  B.  rubens   L.       Red    Brome.       Soft,    densely    tufted,    slender    annual, 

8  to  16  in.  high;  ligule  lacerate,  1  to  2  lines  long;  panicle  obovate-cuncate, 
lVi>  to  2  in.  long,  erect,  dense,  tinged  with  reddish -brown,  branches  bearing 
1  to  4  spikelets ;  spikelets  6  to  9-flowered ;  lower  bract  3  to  5  lines  long,  lanceo- 
late, 1-nerved,  upper  5  to  7  lines  long,  3-nerved;  bractlets  7-nerved,  awn  6  to 

9  lines  long. 

Naturalized  from  southern  Europe:  Solano  Co.;  Contra  Costa  Co.  Apr.- 
Mav. 

3.  B.  maximus  Desf.  var.  gussoni  Pari.  Broncho-grass.  Annual;  stems 
1  to  2  ft.  high;  ligule  1*4  to  2  or  3  lines  long,  truncate,  lacerate;  blades  2 
to  3  lines  wide,  flat,  bright  green,  sparsely  villous;  panicle  5  to  8  in.  long, 
at  first  erect,  then  drooping;  lowest  whorls  4  to  5-branched;  longest  branches 
less  than  twice  the  length  of  the  spikelet;  spikelets  solitary  or  in  pairs,  often 
1%  in.  long  excluding  the  awns,  linear-lanceolate,  very  scabrous,  often  purplish; 
bracts  searious  except  the  nerves,  very  narrow,  awn-pointed,  1  to  3-nerved; 
lower  7  to  10  lines;  upper  11  to   14  lines  long,  long-acuminate;   bractlets  4 
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to  6,  thin,  7-nerved,  11  to  14  lines  long  with  2  long,  hyaline  teeth  2  to  3  lines 
long;  awn  1%  to  2  in.  or  more  long,  rigid,  scabrous,  arising  from  below  the 
teeth;  anthers  */>  ^ine  ^oug,  yellow. —  (B.  maximus  of  1st  e<l.) 

Native  of  the  Mediterranean  Region:  naturalized  at  Stanford  University; 
Berkeley;  San  Francisco;  Suisun  Marshes;  San  Jose;  Tulare.  Apr.-May. 
Now  one  of  our  most  abundant  grasses. 

4.  B.  hordeaceusL.  Soft  Chess.  Annual,  erect,  1  to  1%  ft.  high; 
whole  plant  excepting  the  stems  and  uppermost  sheaths,  softly  downy;  ligule 
M»  to  1%  lines  long,  truncate,  serrate,  blades  2  to  4*4  lines  wide;  panicle 
3  to  5  in.  long,  erect,  rather  dense;  branches  very  short,  erect;  spikelets  lanceo- 
late, turgid,  about  6  lines  long,  5  to  9-flowered;  bracts  acute,  with  broad 
scarious  margins  and  tips;  lower  3  to  5-nerved;  upper  7-nerved;  bractlets  close- 
ly imbricate,  broadly  oval,  7-nerved,  margins  and  apex  broadly  scarious;  awn 
from  below  the  apex,  slender,  1  to  2y2  lines  long;  palea  distinctly  ciliate; 
anthers  yellow,  %  line  long. — (B.  mollis  L.) 

Native  of  Europe,  naturalized  and  very  common  by  roadsides  and  in  waste 
places  within  our  limits  and  northward  and  southward.  Sometimes  called 
••  Poverty-grass. ' '  Var.  glabrescens  (Coss.)  Shear,  differs  from  the  type 
in  having  the  bractlet  glabrous  and  shining  or  only  scabrous. — Common  at 
Berkeley. 

5.  B.  hookerianus  Shear.  Keeled  Bbome.  Perennial;  stems  stout,  strictly 
erect,  3  to  4  ft.  high,  the  sheaths  almost  closed,  the  lower  hirsute  with  long, 
retrorsely  spreading  hairs  or  scabrid,  upper  sometimes  glabrous;  ligule  about 
2^j  lines  long;  blades  4  to  6  lines  wide  near  the  base,  often  hairy  above; 
panicle  9  to  12  in.  long;  lower  branches  4  or  5,  in  half  whorls,  long,  scabrous, 
becoming  drooping,  shortly  branched  and  bearing  their  few  spikelets  only  above 
the  middle;  spikelets  compressed,  oblong,  12  to  15  lines  long,  7  to  10-flowered; 
bracts  unequal,  lower  4  to  6,  upper  5  lines  long,  3  to  7-nerved;  rachilla 
pubescent;  bractlets  7  to  8  lines  long,  about  7-nerved,  densely  and  minutely 
pubescent  and  scabrous;  awn  3%  to  7  lines  long;  anthers  bright  yellow. — 
(B.  carinatus  of  1st.  ed.) 

Common  in  the  Coast  Ranges  of  middle  California;  also  occurring  in  the 
upper  San  Joaquin  Valley.      May. 

6.  B.  carinatus  H.  &  A.  Near  to  the  preceding,  but  smaller  in  every 
way;  stems  slender,  1%  to  3  ft.  high,  often  drooping;  sheaths  more  or  less 
hirsute,  prominently  ciliate  at  the  throat;  panicle  4  to  9  in.  long;  spike- 
lets more  slender,  6  to  9  lines  long,  mostly  6  (rarely  10) -flowered;  bracts 
sub-equal,  3  to  4%  lines  long;  rachilla  puberulent;  bractlets  closely  imbricate; 
awn  iy2  to  3*4  lines  long. — (B.  marginatus  of  1st  ed.) 

Common  in  the  Coast  Ranges  from  San  Francisco  to  Eureka.     May. 

Tribe  8.     Hordeae.      Barley  Tribe. 

Inflorescence  a  simple,  bilateral  spike  (rarely  normally  racemose  or  pani- 
culate in  some  species  of  Hordeum  and  Elymus,  and  abnormally  in  mon- 
strosities or  luxuriant  cultivated  varieties  of  these  and  other  genera).  Rachis 
often  flexuous,  more  or  less  flattened  and  toothed  or  deeply  notched  at  tie 
nodes;  often,  but  not  always,  jointed  at  the  nodes  so  that  at  maturity 
the  internode8  fall  away  with  the  attached  spikelet;  when  the  rachis  is  not 
jointed  the  rachilla  is  jointed  above  the  bracts.  Spikelets  (in  ours)  in  2 
opposite  rows,  solitary  or  2  or  more  side  by  side  at  each  node,  sessile  or  very 
rarely  pedicellate,  all  perfect  or  polygamous  or  when  there  are  three  »*  * 
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node  the  central  perfect  or  polygamous,  the  two  lateral  sometimes  imperfect, 

1  to  many-flowered,  when  many-flowered  the  uppermost  flowers  imperfect. 

A.     S pikelets  sessile. 

Spikelets  solitary  at  the  nodes  of  the  rachis. 

Flowers  1  or  2  in  a  spikelet;  spike  slender,  the  spikelets  deeply  sunk  in  notches  of  the 
rachis. — Subtribe  Leptureae. 

Bractlet  awnless;    callus   naked 40.  Leftukus. 

Bractlet  awned;  callus  hairy 41.     Sckibnekia. 

Flowers  3  or  more  in  a  spikelet. — Subtribe  Triticeae. 

Spikelets  placed  edgewise  to  the  rachis,  so  that  the  backs  of  one  row  of  bractlets  are 

turned   toward   the  notch;    bract    1   only,   except   in  the   terminal   spikelet 

42.  Lolium. 
Spikelets  placed  flatwise  to  the  rachis  so  that  one  side  of  each  row   of  bractlets  is 

turned  toward  the  notch;    bracts  2  to  each  spikelet 43.    Agkopyrox. 

Spikelets  2  or  more  side  by  side  at  the  nodes  of  the  rachis. — Subtribe  Elymeae. 
Flowers   2  or  more   in  each  spikelet;   rachis  joined  at   the   nodes  or  not. 

Bracts  but  little  smaller  than  the  bractlets 44.   Elymus. 

Bracts   minute,    or    obsolete   and    leaving   only    scars 45.    Asperella. 

Flowers    solitary    in    each    spikelet;    rachis    jointed    at    the    nodes,    each    internode    at 
maturity     falling    away    with    the    attached    spikelet 46.     Hordeum. 

B.    Spikelets,  at  least  the  lateral  ones,  pedicellate. 

Flowers  2  or  more  in  each  spikelet;  rachis  jointed  at  the  nodes  or  not 44.  Elymus. 

Flowers    solitary    in    each    spikelet;    rachis    jointed    at    the    nodes,    each    internode    at 
maturity  falling  away  with  the  attached  spikelet 46.  Horedum. 

40.    LEPTURUS   R.  Br.     Habd-grass. 

Ours  slender,  branching  annuals.  Inflorescence  a  simple,  terminal,  slender, 
cylindrical,  jointed  spike,  at  maturity  each  internode  separating  with  the 
attached  spikelet.  Spikelets  sessile,  distichous,  alternate,  solitary  in  the 
notches  of  the  axis,  their  backs  turned  towards  the  notches;  uppermost  spike- 
let terminal.  Bracts  1  or  2,  exceeding  the  bractlet,  approximate  in  the  lower, 
opposite  in  the  upper  spikelet,  sub-equal,  hard  and  rigid,  narrow,  5-nerved, 
acute,  awnless,  one  spreading  when  in  flower.  Flowers  2,  or  1  with  an  empty 
bractlet  above  it.  Bractlets  sub-equal,  hyaline,  acute  (in  ours),  awnless. 
Palea  2 -nerved.  Scales  entire,  glabrous.  Stamens  3  or  fewer.  (Greek  leptos, 
slender,  oura,  tail,  referring  to  the  slender,  tail-like  spikes.) 

1.  L.  cylindricus  Trin.  Cylindrical  Hard-grass.  Stems  12  to  14  in. 
high;  spike  3  to  6  in.  long,  stout,  cylindrical,  straight;  lateral  spikelets  with 
only  1  bract;   bractlets  acute. 

Native  of  the  Mediterranean  Region;  naturalized  along  the  coast  near  San 
Francisco.      June-July. 

2.  L.  incurvatus  (L.)  Trin.  Curved  Hard-grass.  Usually  has  a  more 
slender,  incurved  spike,  with  the  lateral  spikelets  subtended  by  2  bracts. 

An  alien  weed,  native  of  the  Mediterranean  Region:  San  Francisco;  Mar- 
tinez; Pt.  Reyes.     June- July. 

41.    SCRIBNERIA  Hackel. 

A  low,  slender,  erect,  tufted  annual.  Inflorescence  a  strict,  slender,  jointed 
spike,  breaking  up  at  maturity.  Spikelets  1-flowered,  sessile  and  half  em- 
bedded in  the  notches  of  the  rachis,  solitary  or  rarely  in  pairs,  alternate,  long 
and  slender.  Bracts  much  exceeding  the  bractlet,  persistent,  unequal,  linear- 
lanceolate,  acute,  awnless,  eccentrically  keeled,  very  rigid;  upper  3  to  5- 
nerved,  lower  2  to  3-nerved  and  ribbed.  Rachilla  very  short,  jointed  above  the 
bracts,  with  a  ring  of  hairs  surrounding  the  base  of  the  bractlet,  prolonged  as  a 
minute  hairy  point.  Bractlet  and  palea  sub-equal,  keeled;  bractlet  chartaceous, 
1 -nerved,  toothed  at  apex  and  bearing  a  stout  awn  about  its  own  length  from 
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between  the  teeth;  palea  hyaline,  1-nerved,  acuminate  and  deeply  2-fid.  Scales 
obsolete.  Stamen  1.  Ovary  glabrous,  narrowly  obovate;  stigma  short,  sessile, 
feathery.  Achene  linear-tapering,  obtuse,  free,  slightly  compressed  laterally, 
not  grooved;  embryo  prominent.  (F.  Lamson-Scribncr,  formerly  agrostologist 
to  the  United  States  Department  of  Agriculture.) 

1.  S.  bolanderi  (Thurb.)  Hackel.  Scribneria.  Steins  2  to  6  In.  high, 
mostly  simple,  leafy;  sheaths  striate;  ligule  prominent,  1  to  2  lines  long, 
acute;  blades  %  to  %  in.  long,  narrow,  involute,  acute;  spike  %  to  2  or  4% 
in.  long,  erect,  slightly  flexuous  or  curved,  purplish;  spikelets  about  3  lines 
long,  usually  exserted,  scabrid. — (Lepturus  bolanderi  Thurb.) 

Found  in  dry  gravelly  soils  on  hillsides  and  roadsides  from  Lake  and  Men- 
docino cos.  northward  to  Oregon,  and  in  the  Sierra  Nevada.  Apr.-May. 

42.    LOLIUM  L.     Ray-grass. 

Leaf -blades  flat.  Spike  simple,  solitary;  rachis  not  jointed  at  the  nodes. 
Spikelets  in  notches  excavated  alternately  on  opposite  sides  of  the  rachis,  with 
the  backs  of  one  row  of  bractlets  turned  towards  it,  3  to  several-flowered, 
flattened  laterally.  Bracts  2  in  the  terminal  spikelet,  only  1  (the  outermost) 
or  1  and  a  rudiment  in  the  lateral  spikelets.  Rachilla  jointed.  Bractlet  firm, 
5-nerved.  Palea  ciliate.  Stamens  3.  Scales  2,  mostly  as  long  as  the  ovary. 
Ovary  smooth  or  slightly  downy  at  top;  styles  very  short;  stigmas  feathery. 
(Lolium,  the  name  used  by  Latin  writers  to  designate  Darnel,  Lolium  temulen- 
tum,  and  perhaps  other  grain-field  weeds.  At  once  distinguished  from  all 
other  genera  of  the  tribe  Hordeae  by  the  solitary  flat  spikelets,  arranged 
distichous ly  with  one  edge  towards  the  rachis.) 

Spikelet  much  flattened;  bract  shorter  than  the  rachilla 1.  L.  perennc. 

Spikelet  prominently  turgid;  bract  equaling  or  exceeding  the  rachilla. ..  .2.  L.  tcmulentum. 

1.  L.  perenne  L.  Australian  or  English  Perennial  Ray-grass.  Peren- 
nial; stems  1  to  2  or  even  3  ft.  high,  smooth;  foliage  dark-green;  sheaths 
smooth,  slightly  compressed;  ligule  short;  edges  and  upper  surface  of  blade 
scabrid;  spike  4  to  12  in.  long,  strict,  stout,  bearing  «6  to  10  spikelets,  or 
slender  and  bearing  3  to  4  spikelets;  rachis  smooth,  channeled;  spikelets  % 
to  %  in.  long,  quite  smooth,  shining,  7  to  11-flowered;  bracts  strongly  ribbed, 
linear-lanceolate;  bractlet  linear-oblong,  terete,  obtuse  or  cuspidate  or  rarely 
very  shortly  awned,  ribbed ;  anthers  purple. 

Introduced  as  a  forage  plant  and  naturalized  by  roadsides  and  in  waste 
places:  Berkeley;  Point  Reyes,  etc.  Feb-Aug.  Var.  tenue  Kunth  (L.  tenue 
L.).  Pacey's  Ray-grass.  Perennial;  more  slender  than  the  species;  spikelets 
3  to  4-flowered;  bractlet  acute,  rarely  very  shortly  awned.  Var.  multi- 
florum  Auct.  (L.  mul  tiflo  rum  Lam.).  Annual  Italian  Ray -grass.  Annual 
(or  at  most  only  biennial)  ;  spikes  very  handsome,  often  reddish-tinged  and 
curved;  spikelets  10  to  25-flowered;  bractlet  sometimes  awned,  broader  in  the 
middle,  and  therefore  appearing  more  curved  on  the  margins  than  in  var. 
italicum;  rachis  more  scabrous.— -Cloverdale ;  Berkeley.  Var.  italicum  Hook. 
(L.  italicum  R.  Br.).  Perennial  Italian  Ray-grass.  Biennial  or  perennial; 
stems  taller,  leaves  broader;  both  leaves  and  spikelets  lighter  green  in  color 
than  in  the  species;  spikelets  5  to  10-flowered;  bractlets  long-  or  short-awned. — 
A  cultivated  form  not  known  in  the  wild  state  except  as  naturalized. 

2.  L.  temulentum  L.  Darnel.  Poison-Darnel.  Annual;  stem  stout, 
1  to  3  ft.  high;  spike  rather  stout;  spikelets  5  to  10-flowered;  bract  sharp- 
pointed,  ribbed,  extending  to  the  apex  of  or  beyond  the  uppermost  bractlet; 
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bractlet  shorter,  broader  and  more  turgid  than  in  L.  perenne,  terminating  in 
an  awn  as  long  as  the  spikelet,  or  sometimes  short-awned  or  awnless  (var. 
arvense  Syme)  ;  in  other  respects  similar  to  L.  perenne. 

Naturalized  from  Europe:  Berkeley;  San  Francisco;  Antioch;  Pt.  Reyes  and 
elsewhere  as  a  weed  in  waste  places.      May. 

43.   AGROPYRON  J.  Gaertn.     Wheat-grass. 

Ours  perennials  with  very  short  ligule.  Inflorescence  a  simple,  slender,  stiff 
and  erect  spike.  Spikelets  3  to  many-flowered,  large,  solitary,  sessile,  inserted 
broadside  or  somewhat  obliquely  to  the  rachis,  distichous,  compressed.  Bracts 
not  equaling  the  nearest  bractlet,  unequal,  lanceolate  or  linear,  many-nerved. 
Bractlet  coriaceous,  5  to  7-nerved.  Palea  hyaline,  flattened,  usually  ciliate- 
keeled.  Scales  ovate,  entire,  ciliate.  Stamens  3.  Ovary  hairy  at  the  apex; 
styles  very  short,  distinct;  stigmas  distant,  feathery.  Achene  hairy  at  apex. 
(Greek  name  for  somo  allied  grass,  from  agros,  field,  puros,  wheat, — hence 
field-  or  wild-wheat.) 

Bractlet   long-awned. 

Bracts  awnless;  awns  of  bractlet  8  to  18  lines  long 1.  A.  scabrum. 

Bracts  shortly  awned;  awn  of  bractlet  6  to  7  lines  long 2.  A.  richardsoni. 

Bractlet  awnless  or  with  a  very  short  awn;  bracts  more  than  V$  the  length  of  the  spikelet. 

Rootstock   tufted,    not   stoloniferous 3.  A.    tenerum. 

Rootstqck  long,  slender,  running  and  stoloniferous 4.  A.  arenicolum. 

1.  A.  scabrum  Beauv.  Australian  Wheat-grass.  Stems  stout,  erect, 
2  to  3  ft.  high;  blades  short,  involute,  smooth  below;  spike  8  to  16  in.  long; 
spikelets  10  to  14  in  number,  1  to  1%  in.  long  excluding  awns,  narrow,  6  to  10- 
flowered,  the  longest  %  to  1*4  in-  apart;  bracts  about  7  lines  long,  awnless, 
cartilaginous,  pale  green,  with  broad,  scarious  margins,  smooth  or  minutely  and 
sparsely  scabrid,  striate;  bractlet  chartaceous,  with  a  broad,  scarious  margin, 
minutely  scabrid;  awn  8  to  18  lines  long,  mostly  flexuous  and  widely  divergent. 

A  pale  glaucous  Australian  species,  sparingly  naturalized  in  California: 
San  Jose,  etc. 

2.  A.  richardsonii  (Trin.)  Schrad.  Richardson's  Wheat-grass.  Stems 
stout,  sub-solitary,  erect,  3  to  3*4  ft.  high;  blades  2  to  6  in.  long,  2*£  lines 
wide,  setaceous-pointed,  scabrous  above,  smooth  below;  spike  5  to  7  in.  long; 
lowest  spikelets  about  Vi  in.  apart;  spikelets  6  to  7  lines  long  without  the 
awn,  3  to  4-flowered ;  bracts  5  to  7  lines  long  without  the  awn,  scabrous  on  the 
many  nerves,  their  awns  about  2%  lines  long;  awn  of  the  bractlet  6  to  7 
lines  long,  erect. 

Oakland  (H.  N.  Bolander)  ;  probably  introduced,  apparently  not  since  col- 
lected.     July. 

3.  A.  tenerum  Vasey.  Slender  Wheat-grass.  Rootstock  tufted,  not 
stoloniferous;  stems  slender,  erect,  from  a  slightly  ascending,  leafy  base,  14  to 
20  in.  high;  blades  1  to  6  in.  long,  1  to  1%  lines  wide,  flat,  rough;  spike  3% 
to  5  in.  long;  spikelets  13  to  16;  bracts  more  than  %  the  length  of  the  spikelet, 
awnless  or  awn-pointed,  glabrous,  scabrously-ciliate,  broadest  below  the  middle. 
—  (A.  repens  var.  tenerum  Beal.) 

San  Mateo  (H.  N.  Bolander). 

4.  A.  arenicolum  Davy.  Dune  Wheat-grass.  Rootstock  long,  slender, 
creeping  and  stoloniferous;  stems  6  in.  high,  erect  or  arcuate  at  base,  clothed 
with  dead  sheaths  below;  branches  intravaginal;  sheaths  glabrous;  ligule  re- 
duced to  a  ring  %  line  long;  blades  convolute,  glabrous  below,  above  clothed 
with  a  sparse  pubescence  and  deeply  channeled,  6  to  10  in.  long,  2  lines  wide, 
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auricled  at  base,  the  auricle  prolonged  into  a  curved  horn;  spike  1U2  to  2  in. 
long;  rachis  almost  smooth;  spikelets  approximate,  %  in.  long,  4  to  5-flowered; 
bracts  5  to  5l/2  lines  long,  long-acuminate,  subulate-pointed,  ciliate,  3  to  5- 
nerved,  coriaceous;  bractlets  broad,  subulate-pointed,  scabrid,  coriaceous;  palea 
ciliate. 

A  dwarf  maritime  species,  apparently  rare:  type. locality,  sand-dunes  at  Pt. 
Reyes,  Davy;  Bodega  Pt.,  Eastwood. 

44.    ELYMUS  L.     Wild  Rye. 

Perennials;  stems  tall  and  rigid.  Leaf -blades  usually  broad.  Spikes 
stout,  cylindrical,  usually  dense.  Spikelets  2  to  6  (sometimes  only  1  above) 
at  each  node  of  the  more  or  less  flattened  and  notched  rachis,  placed  sidewise 
to  the  rachis,  usually  sessile,  2  to  7  (rarely  only  1) -flowered.  Bracts  persistent, 
placed  side  by  side  in  front  of  each  spike  let  so  that  those  at  a  node  together 
resemble  an  involucre,  rarely  divided  into  several  awns  (E.  sitanion),  firm, 
1  to  5-nerved,  linear  or  narrowly  lanceolate-subulate.  Rachilla  jointed  below 
the  bractlets,  terminating  in  a  perfect  or  stamina  te  flower  or  an  empty 
bractlet.  Bractlets  usually  coriaceous,  rounded  on  the  back.  Palea  2-keeled. 
Scales  large,  usually  ciliate.  Stamens  3;  anthers  large.  Ovary  hairy;  stig- 
mas sessile  or  nearly  so,  distant.  Achene  oblong,  hairy  at  the  apex,  grooved 
on  the  inside,  adherent  to  the  bractlet  and  palea.  (Greek  elumos,  a  kind 
of  gTain.) 

Bractlet  cuspidate  or  awn-pointed,  but  not  long-awned. 

Spikelets  $4  to  1   in.  long;  lowest  bractlet  7  to  10  lines  long;  ligule  about   Yz   line  long; 

stout  grass  of  maritime  dunes  and  sandy  beaches 1.  E.  arenarius. 

Spikelets   Ya   in.  long  or  less;  lowest  bractlet   5  to  6  lines  long. 

Ligule    about    1    line    long;    spike    stout,    usually    dense,    contracted;    spikelets .  many; 

stout  grass  of  moist  places  among  the  hills 2.  E.  condensatus. 

Ligule   V5   line  long  or  less;  spike  slender;  spikelets   few;   plant  usually  glaucous  with 
a  bluish  bloom;  slender  grass  of  bottom  lands  in  the    warmer  valleys. 3.  E.  triticoides. 
Bractlet  with  an  awn  mostly  equaling  or  longer  than  itself. 

Hracts   entire,    narrowly   lanceolate-subulate,    mostly    acuminate    or   awn-pointed   but   not 
long-awned. 
Rootstock  creeping. 

Awns  erect;  sheaths  glabrous  or  retrorsely  pubescent. 
Ligule  less  than   x/i   line  long,   regularly  truncate. 

Sheaths  densely  retrorsely  pubescent 4.  E.  pubescens. 

Sheaths  smooth  or  scabrid 5.  E.  glaucus. 

Ligule  about  1  line  long,  rounded;  bractlet  hispidulous 6.  E.  hispidulus. 

Awns  very  divergent  when   dry,   straight  and  erect   when   moistened;   lower  sheaths 

densely  antrorsely  pubescent 7.  E.  diver  gens. 

Rootstock  not  creeping;  stems  leafy  and  tufted 8.  E.  angustifolius. 

Bracts  divided  into  long,  slender  awns  which  surround  the  spikelets  as  with  an  involucre. 

9.  E.   sitanion. 

1.  E.  arenarius  L.  Rancheria-grass.  Glaucous;  rootstock  stout,  widely 
creeping,  stolonifcrous ;  stems  stout,  erect,  3  to  6  ft.  high;  sheaths  smooth, 
channeled;  ligule  a  narrow  truncate  ring;  blades  13  to  18  in.  long,  4  to  6 
lines  wide,  flat  or  with  more  or  less  convolute  margins  below,  attenuate,  rigid, 
auricled  at  the  base,  scabrous  above,  smooth  below;  spike  6  to  12  in.  long, 
dense,  erect;  rachis  broadly  winged,  pubescent  and  ciliate;  spikelets  large,  in 
pairs  or  threes,  imbricate,  mostly  appressed,  %  to  1  in.  long,  about  6-flowered; 
bracts  sub-equal,  7  to  12  lines  long,  rather  snorter  than  the  nearest  bractlet, 
lanceolate-acuminate,  3  to  5-nerved,  scabrous,  sparingly  ciliate  with  long  hairs 
on  the  mid-nerve  especially  above;  bractlet  about  9  lines  long  including  the 
long  point,  \xfa  lines  wide,  8  to  9-nerved,  glabrous  or  scabrid  or  sparingly 
pubescent;  palea  about  G  lines  long,  ciliate  on  the  keels;  anthers  3  lines  long. 
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Co  nun  on  on  maritime  sand  dunes,  sandy  beaches,  and  coast  bluffs:  San 
Francisco;  Alameda  Marshes;  West  Berkeley;  Pt.  Reyes.     July- Aug. 

2.  E.  condensatus  Prcsl.  California  Wild-rye.  Rootstock  stout,  creep- 
ing and  stoloniferous;  stems  stout,  erect,  3  to  G  ft.  high;  sheaths  smooth; 
ligule  about  1  line  long,  rounded,  fimbrillate;  blades  about  12.  in.  long,  4  to  5 
lines  wide,  flat  with  more  or  less  involuto  edges  below,  long-acuminate,  smooth 
below,  scabrous  above;  spike  5  to  8  in.  long,  compact,  erect;  rachis  scabrous 
on  the  narrow  wings;  spikclets  imbricate,  appressed,  in  pairs,  threes,  or  rarely 
more,  when  more  than  three  then  sometimes  1  or  2  are  pedicellate,  \<2  to  %  in. 
long,  somewhat  turgid,  4  to  5-flowered;  bracts  subulate,  rather  shorter  than 
the  nearest  bractlet,  scabrid,  about  6  lines  long;  bractlet  scab  rid  at  the  apex, 
pulverulent  below,  more  or  less  shining;  lowest  about  5*4  lines  long,  including 
the  very  short  point,  less  than  1%  lines  wide,  7-nerved;  palea  5*4  lines  long; 
keels  glabrous  below,  scabrous  and  ciliate  above;  anthers  2  to  2%  lines  long; 
scales  about  yA  line  long,  ovate,  ciliate. 

Moist  places,  Coast  Range  hills;  not  uncommon  within  our  limits:  lower 
Sacramento  River;  Oakland  Marshes;  Port  Costa;  Berkeley  Hills;  Petaluma. 
Apr.-Sept. 

3.  E.  triticoides  Buckl.  Slender  Wild-rye.  Usually  glaucous  throughout; 
rootstock  slender,  creeping;  stems  slender  or  stoutish,  erect,  2  to  3%  ft.  high; 
sheaths  smooth;  ligule  reduced  to  a  narrow,  truncate,  fimbrillate  ring;  blades 
6  to  12  in.  long,  3%  lines  wide,  flat  or  involute,  scabrous  on  the  margins  and 
nerves  especially  above;  spike  about  6  in.  long,  erect,  somewhat  lax;  rachis 
with  a  narrow,  ciliate  wing,  puberulent;  spikelets  distant  above  and  below, 
overlapping  in  the  middle,  somewhat  divergent,  in  pairs  or  threes  be- 
low, solitary  above,  %  to  %  in.  long,  turgid,  4  to  6-flowered;  bracts 
sub-equal,  5  to  7  lines  long,  longer  than,  or  equaling  the  nearest  bract- 
let acuminately  subulate,  scabrous  on  the  nerves  above;  bractlets 
3  to  5  lines  long  including  the  point,  1%  linos  wide,  9-nerved,  glabrous; 
palea  3%  to  4  lines  long,  scabrous  on  the  keels;  anthers  2%  lines  long. 

Apparently  preferring  bottom  lands  in  the  warmer  valleys,  sometimes  in 
alkaline  soils:  Solano  Co.;  San  Jose;  Princeton.    May- June. 

4.  E.  pubescens  Davy.  Pubescent  Wild-rye.  Erect  perennial;  rootstock 
stoloniferous;  stems  2  to  3  ft.  high,  erect,  slender,  scabrid;  sheaths  densely 
retrorsely  pubescent;  ligule  reduced  to  a  truncate  ring  about  y$  line  long, 
fimbrillate  in  young  leaves;  blades  3  to  6%  in.  long,  2  to  3  lines  wide,  flat, 
auricled  at  base;  spike  3  in.  long;  rachis  with  a  narrow,  ciliate  wing;  spikelets 
in  pairs  or  often  solitary,  4  to  5  lines  long,  few-flowered;  bracts  broadly 
linear-lanceolate,  5  lines  long,  about  1  line  wide,  scabrid;  lowest  bractlet  4% 
lines  long,  scabrid;  awn  scabrid,  1Y*  lines  long;  palea  3%  to  4  lines  long; 
anthers  1  line  long;  scales  less  than  %  line  long. 

Pt.  Reyes,  in  a  swale  facing  the  ocean.     July. 

5.  E.  glaucus  Buckl.  Glaucous  Wild-rye.  Erect  perennial;  rootstock 
stoloniferous;  stems  tufted,  erect  from  a  more  or  less  arcuate  base,  2Va  to  3 
ft.  high,  smooth;  branches  2  to  3  from  the  base  of  each  stem;  sheaths  smooth 
or  minutely  scabrid;  ligule  regularly  truncate,  entire,  less  than  ^  line  long; 
blade  flat,  narrower  than  the  sheath,  auricled  at  the  base,  scabrid  on  both 
surfaces  or  the  lower  glabrous,  2^2  to  5  or  rarely  in  very  luxuriant  specimens 
7^  lines  wide,  acute;  uppermost  2^2  to  4  in.  long,  lowest  about  8  in.  long; 
spike  linear,  erect,  2*4  to  5  or  rarely  7  in.  long,  2Vj  to  4  lines  wide;  rachis 
scabrid  on  the  margins;   spikelets  in  pairs,  rarely  threes,  appressed,  4  to  6 
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lines  long  excluding  awns,  3  to  4-flowered;  bracts  lanceolate,  4  to  6  lines 
long,  acuminate  or  awn-pointed,  with  2  to  4  prominent  scabrid  nerves;  bract- 
lets  scabrid  above,  5-nerved,  lowest  4*4  to  6  lines  long,  tapering  into  a  straight, 
erect,  scabrid  awn  3V_>  to  7  lines  long;  palea  4%  to  5  lines  long,  scabrid, 
slightly  emarginate;  scales  %  to  1  line  long,  lanceolate,  acute,  toothed  on  one 
side  or  the  margins  regularly  curved,  sparingly  ciliate;  anthers  nearly  iy2 
lines  long,  purplish;  achene  2%  to  3  lines  long. 

Thickets  on  open  hillsides  along  the  coast,  common  within  our  limits:  San 
Francisco;  Pt.  Reyes;  Berkeley.  June-July.  Var.  breviari status  Davy. 
Bracts  6  to  9  lines  long;  awn  of  the  bractlet  0  to  3  lines  long. — Pt.  Reyes; 
Bodega  Pt.  June-July.  Var.  jepsonii  Davy.  Lowest  leaves  retrorsely 
pubescent.  Napa  Valley.  Var.  tenuis  Vasey,  is  much  more  slender  in  every 
way;  spikes  1%  to  2%  lines  wi^e. — Sacramento  Valley.  May.  Var.  maximus 
Davy.  Tall  and  stout;  leaf-blades  5%  to  8V6  lines  wide,  sometimes  glabrous  in 
age;  spike  7  in.  long,  4  lines  wide,  slightly  drooping  above;  spikelets 
mostly  6-flowered;  bracts  7  to  9  lines  long,  often  5-nerved;  awn  of  the  bractlet 
very  variable,  4  to  12  lines  long. — Napa  Valley;  Bodega  Pt. 

6.  E.  hispidulus  Davy.  Hispid  Wild-rye.  Rootstock  stoloniferous;  stem 
erect  from  a  more  or  less  arcuate  base,  about  3  ft.  high,  rooting  and  branch- 
ing from  the  lowest  nodes;  lowest  sheaths  scabrid,  uppermost  retrorsely  hispid- 
ulous; ligule  of  uppermost  leaves  entire,  rounded,  about  1  line  long;  blades 
narrower  than  the  sheath,  auricled  at  the  base,  scabrid  on  both  surfaces  and 
sparsely  pubescent  below,  1%  to  4  lines  wide,  6  to  7  in.  long;  spike  4V2  in- 
long  excluding  awns,  5  lines  wide;  spikelets  in  pairs,  ascending,  not  closely 
appre88ed,  4  to  6-flowered,  the  longest  10  lines  long  excluding  awns;  lowest 
internode  of  the  rachilla  about  1  line  long,  pubescent;  bracts  5%  lines  long, 
lanceolate-subulate,  awn-pointed,  3-nerved,  scabrous ;  lowest  bractlet  7  lines  long 
with  an  awn  its  own  length,  hispidulous  above,  5-nerved,  palea  %  line  shorter, 
pubescent  and  emarginate  above,  scabrid  on  the  keels;  scales  %  to  1  line 
long,  pubescent  and  ciliate,  unevenly  lobed  near  the  base  on  one  side  only; 
anthers  1%  lines  long. 

Olema,  Marin  Co.  Near  to  E.  glaucus  var.  jepsonii,  differing  in  the  longer 
and  rounded  ligule,  the  hispidulous  clothing  to  the  sheaths  which  is  less  abun- 
dant on  the  lowest  than  on  those  above,  and  the  hispidulous  bractlcts. 

7.  E.  divcrgcns Davy.  Divergent  Wild-rye.  Perennial;  rootstock  short, 
very  stout  and  woody,  not  stoloniferous;  stems  stout,  erect,  2  to  2%  ft.  high; 
sheaths  densely,  or  the  uppermost  sparsely,  antrorsely  pubescent;  ligule  Y2 
line  long,  regularly  truncate;  blades  flat  or  becoming  involute,  2%  to  Sl/j 
lines  wide,  pubescent  on  both  surfaces  or  the  uppermost  glabrous  on  the  lower 
surface;  those  of  the  lowest  cauline  leaves  about  12  in.  long,  those  of  the 
uppermost  2^  to  4  in.  long;  peduncle  glabrous;  spike  4  to  6  in.  long,  slender; 
rachis  slender,  continuous;  spikelets  in  pairs,  sessile,  few-flowered;  bracts 
broad,  acuminate-pointed,  %  in.  long,  and  %  line  wide  at  the  middle,  channeled ; 
bractlet  5  lines  long,  excluding  its  awn,  scabrid;  awn  6  to  12  lines  long, 
scabrous,  hygroscopic,  very  divergent  when  dry,  straight  and  erect  when  moist; 
palea  4  to  5  lines  long,  truncate,  scabrous  on  the  margins;  achene  3  lines  long. 

Petaluma;   dry  bushy  hillsides,   Pt.  Reyes. 

8.  E.  angustifolius  Davy.  Narrow-leaved  Wild-rye.  Slender,  erect  per- 
ennial, forming  low,  leafy  tufts;  rootstock  apparently  not  stoloniferous;  stems 
erect  from  a  more  or  less  arcuate  base,  Ity  to  2V&  ft.  high,  smooth,  rooting 
and  branching  freely  at  the  lowest  nodes;  uppermost  sheaths  glabrous,  Iot 
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and  those  of  the  branches  densely  retrorsely  scabrous  and  ciliate  on  the  mar- 
gins, or  glabrous;  ligule  regularly  or  somewhat  obliquely  truncate,  y^  line 
long;  blades  flat,  or  involute  when  dry,  1%  or  rarely  2Y2  lines  wide,  sparingly 
pubescent  and  scabrid  on  the  upper  surface,  antrorsely  scab  rid  on  the  lower, 
much  narrower  at  the  base  than  the  sheath  and  strongly  auricled;  lowest 
cauline  blades  7  to  8  in.  long,  uppermost  about  4  in.  long;  spike  lanceolate- 
linear,  2%  to  4%  in.  long,  3  to  5  lines  wide;  rachis  scabrous  on  the  margins; 
spikelets  in  pairs,  ascending  or  appressed,  4%  to  7  lines  long  excluding 
awns,  and  slightly  exceeding  the  internodes,  3  to  4-flowered,  uppermost  flower 
imperfeot  or  sterile;  bracts  narrow-lanceolate  to  linear,  acute,  4%  to  5  lines 
long,  3  to  4-nerved  and  ribbed,  scabrid  on  the  nerves;  bractlet  4  to  5%  lines 
long  excluding  the  awn,  5-nerved,  scabrid;  awn  erect  or  somewhat  spreading, 
l1/^  to  4  lines  long,  strongly  scabrid;  palea  4  to  4%  lines  long,  slightly 
cmarginate,  ciliate,  scabrous  on  the  keels;  stamens  3;  scales  2,  ^  line  long, 
oblique  or  truncate  notched  or  lobed  on  one  side  near  the  base,  obtuse; 
anthers  1*4  lines  long;  ovary  clavate;  stigmas  1  line  long,  plumose. — (E. 
sibiricus  Thurb.,  in  Bot.  Cal.  in  part,  not  of  L.) 

Common  on  dry  hillsides  in  the  Coast  Ranges:  San  Francisco;  Berkeley. 
Apr.-June.  Near  to  E.  glaucus  var.  tenuis  Vasey,  but  distinguishable  by  its 
more  tufty  and  leafy  habit,  by  the  usually  narrower  leaf-blades  and  by  the 
shorter  and  relatively  stouter  spikes.  Var.  caespitosus  Davy.  Tufted  Wild- 
rye.  Densely  tufted  perennial;  rootstock  not  stoloniferous;  stems  slender, 
erect,  densely  clothed  below  with  dead  sheaths,  8  to  14  in.  high;  branches  very 
numerous  from  the  base,  the  longest  about  6  in.  long;  all  the  sheaths  glabrous 
throughout,  the  lowest  minutely  punctate,  prominently  striate;  ligule  reduced 
to  a  narrow  truncate  ring;  blades  short,  flat,  or  becoming  somewhat  in- 
volute when  dry,  1  line  wide  at  the  base,  glabrous  except  on  the  scabrid  mar- 
gins; uppermost  cauline  1  to  1%  in.  long,  lowest  cauline  4^4  in.  long;  peduncle 
glabrous,  spike  well  exserted,  2  to  2%  in.  long,  narrow;  spikelets  in  pairs, 
sometimes  one  of  them  rudimentary,  2-flowercd;  bracts  acute,  3%  lines  long, 
%  line  wide,  glabrous;  bractlet  3%  lines  long,  terminating  in  an  erect, 
minutely  scabrid  awn  2^  to  4  lines  long;  palca  about  equaling  it  in  length; 
achene  2 %  lines  long. — Berkeley  Hills. 

9.  £.  sitanion  K.  &  S.  Stems  1  to  2  ft.  high;  sheaths  smooth,  spikes  4  to 
7  in.  long  including  the  long  awns,  jointed  at  the  nodes  of  the  rachis 
and  readily  breaking  up  at  maturity;  spikelets  mostly  in  pairs;  bracts  mostly 
2-parted  to  the  base,  rarely  entire,  the  divisions  again  unequally  2 -cleft, 
passing  insensibly  into  awns  1  to  3  in.  long. —  (Sitanion  eiymoides  Haf.) 

A  very  variable  grass,  often  resembling  and  sometimes  mistaken  for  Hor- 
deum   jubatum,   but    readily    distinguishable   by    its    divided   bracts. 

45.    ASPERELLA  Humb.     Bottle-brush-grass. 

Leaf -blades  broad,  flat.  Spike  racemose,  the  spikelets  resembling  short, 
fascicled  branchlets  owing  to  the  exposure  of  the  base  of  the  rachilla 
by  the  suppression  of  the  bracts;  spike  at  first  cylindrical,  in  aestivation  loose. 
Spikelets  1  to  5  at  each  node  of  the  more  or  less  flattened  and  notched  rachis, 
1  to  4-flowered.  Bracts  reduced  to  scars,  or  small,  deciduous  spines.  Rachilla 
jointed  below  each  bractlet,  terminating  in  a  perfect  or  staminate  flower. 
Bractlet  coriaceous,  rounded  on  the  back,  5-nerved  above,  terminating  in  a  long, 
stout  awn.  Palea  2-keeled.  Scales  2,  large,  distinct,  shortly  and  unequally 
toothed  above,  acute,  ciliate.     Stamens  3;  anthers  large.     Ovary  hairy,  especi- 
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ally  above;  stigmas  2  lines  long,  sessile  or  nearly  so,  remote,  feathery. 
Achene  hairy  at  the  apex.  (Diminutive  of  Latin  asper,  rough,  prickly,  referr- 
ing to  the  rough,  long-awned  spike  of  some  species.) 

1.  A.  californica  (Boland.)  Beal.  California  Bottle-brush.  Rootetock 
perennial,  stout,  creeping;  stems  stout,  leafy,  sub-solitary,  erect  from  a  de- 
cumbent base,  3%  to  6  ft.  high;  sheaths  split  to  the  base,  loose,  scabrous, 
those  below  usually  clothed  with  short,  stiff,  spreading  or  reflexed  hairs;  ligulo 
about  1  line  long,  obtuse,  erose,  brown ;  blade  4  to  14  in.  long,  y2  to  1  in.  wide, 
flat,  antrorsely  scabrous,  especially  beneath,  shining  with  a  satiny  luster; 
spike  5  to  10  in.  long,  dense  and  drooping  above,  interrupted  below,  purplish; 
rachis  with  scabrous  margins;  spikelets  %  to  £4  "*•  l°ng»  *  to  3-flowered; 
rachilla  with  a  prominent  callus  below  each  bractlet;  bractlet  6  to  7  lines  long, 
5-nerved,  the  nerves,  especially  the  marginal  ones,  ciliate-hispid  with  short, 
stiff,  rather  distant,  white  hairs;  awn  stout,  straight,  rough,  about  10  lines 
long;  palea  membranaceous,  prominently  keeled,  ciliate  above;  scales  1%  lines 
long,  ciliately  fringed;  anthers  3  lines  long,  yellow. —  (Gymnostichum  calif  orni- 
cum  Boland.;  Asprella  californica  Benth.) 

Apparently  confined  to  moist  woodlands  and  thickets  in  the  Redwood  belt 
immediately  north  and  south  of  San  Francisco.  Apr.-July.  In  the  young  state 
the  plant  closely  resembles  an  Elymus,  and  entirely  lacks  the  "  bottle-brush ' ' 
aspect  of  its  mature  state;  it  can  be  distinguished,  however,  by  the  short, 
pedicel-like  rachilla-base  of  the  spikelets,  and  the  absence  of  bracts. 

46.    HORDEUM  L.    Barley-grass. 

Leaf-blades  flat.  Inflorescence  a  dense  spike,  jointed  at  the  nodes  and 
breaking  up  at  maturity,  the  spikelets  remaining  attached  to  the  hard,  sharp, 
callus-like  internode.  Spikelets  1 -flowered,  in  threes  at  each  joint  of  the  rachis; 
the  central  sessile,  perfect;  the  lateral,  in  ours,  pedicellate  and  usually  sterile. 
Bracts  often  reduced  to  awns  and  resembling  an  involucre  around  the  spike- 
lets, rigid.  Rachilla  prolonged  beyond  the  flower  as  a  bristle.  Bractlets 
chartaceous  in  age,  rounded  on  the  back,  5-nerved  at  the  apex,  that  of  the 
perfect  spikelet,  and  sometimes  all,  awned.  Palea  scarcely  shorter  than  its 
bractlet,  2-keeled.  Stamens  3.  Styles  very  short,  distinct.  Achene  hairy  at 
the  summit.     (The  Latin  name  for  Barley,  the  typical  plant  of  the  genus.) 

Perennial;  spike  slender;  awns  appressed;  bracts  of  all  the  spikelets  bristle-like;  bractlets 

of  the   central   spikelet   3   to  4   lines   long 1.    H.    nodosum. 

Annuals;    spike   stout,   broad;    awns   rigid,    erect   or    spreading;    bracts   not   all    bristle-like. 
Bracts  oi  the  central  spikelet  strongly  pectinate-cihate;   spike  2  to  4  in.  long......... 

2.  H.  tnurinum. 

Bracts  of  the  central  spikelet  not  pectinate-ciliate;   spike    1   to  2   in.   long 

3.  H.   tnaritimum. 

1.  H.  nodosum  L.  Meadow  Barley-grass.  Erect  perennial;  stems  \£> 
to  3  ft.  high;  sheaths  glabrous,  often  glaucous;  ligule  truncate,  J4  to  u2 
line  long;  blades  2Va  to  4  lines  wide,  often  deflexed,  flat,  scabrous,  or  scabrid 
above  only;  spike  2%  to  41/£  in.  long,  slender,  4  to  5  lines  wide,  compressed, 
usually  nodding;  awns  appressed,  brown,  tinting  the  whole  spike;  rachis  very 
brittle;  lateral  spikelets  awnless,  staminate  or  rudimentary,  2*£  lines  long, 
or  reduced  to  an  empty  bractlet;  bracts  all  awnlike,  scabrous;  bractlet  of 
central  spikelet  awned,  7  to  9  lines  long  including  the  awn;  scales  2,  ovate, 
obtuse,  hyaline,  ciliate  above,  */*  line  long;  anthers  yellow,  ^  line  long. — 
(H.  pratense  Huds.) 

Common  by  roadsides,  in  waste  places  and  borders  of  fields,  often  occurring 
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in  alkali  soils:      Alameda,   Contra   Costa,   San   Francisco,   Marin   and   Santa 
Cruz  cos.     Mar.-May. 

2.  H.  murinum  L.  Barley-grass.  Annual ;  stems  6  to  24  in.  high,  de- 
cumbent at  base,  or  in  moist,  shady  places  erect;  upper  sheaths  glabrous,  light 
green,  scarious- margined,  often  inflated;  lower  pilose;  ligule  */2  to  y^  line  long, 
truncate;  blade  both  softly  pubescent  and  scabrous,  1  to  5%  lines  wide; 
spikes  2  to  4  in.  long,  broad,  stout,  compressed;  awns  erect;  spikelets  densely 
imbricate;  bracts  awned;  those  of  the  central  spikelet  lanceolate,  flat,  3-nerved, 
ciliate,  with  awns  9  to  12  lines  long;  those  of  the  lateral  spikelet  similar,  except- 
ing the  inner  which  are  awn-like  and  not  ciliate;  bractlet  scabrous  at  the  apex, 
about  6  lines  long,  its  awn  y3  to  2  in.  long;  bractlets  of  the  lateral  spikelets 
somewhat  smaller,  awn  V2  to  2  in.  long;  palea  emarginate,  somewhat  webby 
within,  keels  distantly  ciliate;  scales  of  the  sterile  spikelets  very  prominent, 
IVj   lines  long;   anthers  broad,  V2  line  long,  green. 

Native  of  Europe;  naturalized  and  now  very  common  throughout  middle 
and  southern  California,  and  spreading  northward.  Apr. -May.  Often  miscalled 
Fox-tail. 

3.  H.  maritimum  With.  var.  gussonianum  Husn.  Gussoni's  Barley- 
grass.  Slender  annual,  4  to  12  in.  high;  spike  1  to  1%  in.  long,  excluding 
the  awns;  lateral  spikelets  reduced  to  rudiments;  flower  of  central  spikelet 
sessile;  bracts  of  the  central  spikelet  setaceous,  the  inner  one  of  the  lateral 
spikelets  slightly  flattened,  hi  line  wide,  not  at  all  ciliate. 

Naturalized  from  S.  Europe  and  now  very  common  throughout  the  State: 
Berkeley;   Olema;  Bodega  Pt.,  and  elsewhere.     Apr.-May. 

CYPERACEAE.     Sedge  Family. 

Annual  or  perennial  herbs  of  marshy  or  damp  places.  Stems  solid,  arising 
from  rootstocks,  triangular  or  terete,  the  upper  internode  below  the  inflores- 
cence generally  very  long.  Leaves  often  arranged  in  3  rows,  sheathing  at 
base,  the  sheath  closed,  seldom  split;  ligule  none  or  very  small.  Flowers 
in  spikelets,  solitary  and  sessile  in  the  axils  or  imbricated  glume-like  bractlets, 
and  disposed  in  2  or  more  ranks;  spikelets  solitary  or  clustered,  or  arranged 
in  spikes,  racemes,  panicles  or  umbels,  and  subtended  by  leafy  bracts,  or  naked. 
Perianth  none  or  represented  by  usually  4  to  6  bristles.  Stamens  3.  Pistil  1; 
ovary  1 -celled,  the  single  style  2  or  3-cleft.  Fruit  a  lenticular  or  more  or  less 
triangular  achene.  (The  specific  keys  and  descriptions  in  this  family  have 
been  done  by  Mr.  J.  Burtt  Davy.) 

Flowers  perfect  (the  stamens  and  pistils  in  the  axil  of  the  same  bractlet). 

Spikelets   flattened,    the   bractlets   arranged    in    2   opposite    rows 1.  Cyperus. 

Spikelets  cylindrical,  the  bractlets  arranged  around  the  axis  in  several  rows. 
Style   enlarged   at   base. 

Forming  a  persistent  tubercle  jointed  on  the  apex  of  the  achene;   spikelet  solitary, 

terminal  upon  a  leafless  bractlcss  scape 2.   Eleocharis. 

Wholly  deciduous  at  maturity;  spikelets  in  an  involucrate  umbel... 3.    Fimbristylis. 
Style  not  enlarged  at  base,  deciduous  or  only  the  base  persistent. 

Stamens  mostly  3;  spikelets  solitary  or  clustered  or  in  a  compound  umbel 

4.  Scirpus. 
Stamens    1    to    3;    bristles    (perianth-hairs)    numerous,    long    exserted   and    silky    in 

fruit 5.   Eriophorum. 

Flowers  monoecious  or  dioecious,  usually  in  separate  spikelets;  pistil  and  achene  enclosed 
in  an  inflated  sac-like  bractlet   (perigynium) 6.    Carex. 

1.    CYPERUS  L.    Galingale. 

Annuals  or  perennials.  Stems  triangular,  leafy  at  the  base,  the  inflores- 
cence subtended  by  1  or  more  conspicuous,  leafy  bracts.    Spikelets  solitary  or 
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clustered  on  the  unequal  rays  of  an  umbel  with  the  central  spikelet  or  cluster 
always  sessile,  or  the  whole  contracted  into  a  dense  head.  Bractlets  concave 
and  more  or  less  carinate,  arranged  in  2  ranks  in  a  flattened  spikelet.  Bristles 
in  the  flower  none.  (Kuperos,  an  old  Greek  name  applied  by  Herodotus  to  an 
aromatic  plant  used  by  the  Scythians  for  embalming.) 

Style  2-cleft;  achene  lenticular;  rachilla  narrow,  not  winged 1.  C.  diandrus. 

Style  3-cleft;  achene  triangular. 

Rachilla  not  winged,  naked  or  nearly  so. 

Steins  J4   to  6  in.  high 2.  C.   aristatus. 

Stems  over  12  in.  high 3.  C.  serrulatus. 

Rachilla  clothed  with  the  persistent,  decurrent  wings  of  the  bractlets.  .4.  C.  erythrorhisos. 

1.  C.  diandrus  Torr.  var.  castaneus  Torr.  Described  as  an  annual  with 
stems  %  to  2  ft.  high,  slender,  triangular;  leaves  elongate,  1  line  or  less  wide; 
Lnvolucral  bracts  2  to  3,  foliaceous;  spikelets  linear-oblong,  acute,  3  to  6 
lines  long;  rachilla  not  winged;  bractlets  brown,  1  to  1*4  Unes  long;  stamens 

2  to  3;  style  2-cleft  to  the  middle;  achene  lenticular. 

Swamps  near  San  Francisco,  Bolander,  and  in  the  valley  of  the  Sacramento, 
Pickering. 

2.  C.  aristatus  Bottb.  Annual;  stems  %  to  6  in.  high,  barely  exceeding 
the  leaves;  leaves  %  line-  or  less  wide;  involucral  bracts  foliaceous,  %  to  2 
in.  long;  rays  few,  %  to  1  in.  long;  spikelets  sessile,  densely  clustered,  1%  to 

3  lines  long,  flattened;  rachilla  not  winged;  bractlets  with  strongly  recurved 
setaceous  tips,  striate,  chestnut-brown  or  greenish,  1  line  long;  style  3-cleft; 
achene  triangular. 

Chico;   Jackson;  perhaps  not  occurring  within  our  limits.     June. 

3.  C.  serrulatus  Wats.  Perennial  (f);  stems  1%  ft.  or  more  high,  stout, 
triangular;  involucral  bracts  6  to  8,  foliaceous,  3  to  18  in.  long,  2  to  3V2  lines 
wide,  flat  (or  conduplicatef)  ;  inflorescence  irregularly  umbellate,  with  unequal 
rays;  spikelets  numerous,  in  dense  umbels,  many-flowered,  lanceolate,  flattened, 

4  to  8  lines  long;  rachilla  not  winged,  naked,  or  nearly  so;  bractlet  1  line  long, 
amplezicaul,  broadly  ovate,  acute,  3-nerved,  keeled,  not  winged  at  the  base; 
keel  serrulate  on  the  back  at  the  apex;  stamen  1;  style  3-cleft;  achene  tri- 
angular. 

Healdsburg,  Miss  Alice  King. 

4.  C.  crythrorhizos  Muhl.  Annual;  stems  1  to  V/2  ft.  high,  stout,  tri- 
angular; leaves  flat  or  conduplicate,  6  to  14  in.  long,  2  to  3  lines  wide;  in- 
volucral bracts  6  to  8,  foliaceous,  4  to  12  in.  long;  rays  1*£  in.  long  or  less, 
bearing  umbels  of  spikes  which  are  %  to  1  in.  long;  bracts  of  involucels  shorter, 
foliaceous;  spikelets  usually  2  to  3  lines  long,  narrowly  linear,  somewhat 
crowded,  horizontally  spreading,  nearly  flat,  bright  chestnut-color;  rachilla 
clothed  with  the  persistent  wings  of  the  bractlets;  bractlets  1%  lines  long, 
oblong,  obtuse,  mucronulate;  keel  smooth;   style  3-cleft;  achene  triangular. 

Lower  Sacramento;  Visalia. 

2.    ELEOCHARIS  R.  Br.     Spike-rush. 

Annuals  or  perennials.  Stems  simple,  terminating  in  a  solitary  spikelet 
not  subtended  by  an  involucre.  Leaves  reduced  to  sheaths  or  the  lowest  rarely 
blade-bearing;  spikelets  several  to  many -flowered.  Bractlets  concave,  im- 
bricated all  around.  Stamens  2  to  3.  Bristles  3  to  9,  commonly  retrorsely 
barbed.  Style  usually  3-cleft  and  achene  3-angled,  or  2-cleft  and  achene 
lenticular;  base  of  the  style  enlarged  and  persistent  as  a  tubercle  on  * 
summit  of  the  achene.     (Greek  eleo,  marsh,  charis,  delight.) 
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Stems  setaceous;  spikelet   1   to  3  lines  long;  style  3-cleft;  achene  obscurely  triangular  or 

almost    obovoia    1.    E.    acicularis. 

Stems  stoutish;    spikelet  3  to  12  lines  long;    style  2-cleft;    achene  plano-convex 

2.  E.  palustris. 

1.  E.  acicularis  R.  Br.  Slender  Spike-rush.  Rootstock  very  slender, 
creeping;  stems  1  to  8  in.  high,  very  slender;  spikelet  1  to  3  lines  long,  few- 
flowered;  bractlets  ovate-oblong,  1%  lines  long,  reddish  brown  with  broad  green 
mid-vein;  style  deeply  3-cleft;  achene  %  line  long,  obscurely  triangular,  ribbed 
on  the  sides;  tubercle  broad,  short  and  blunt. 

Moist  places:  San  Francisco.     Aug. 

2.  E.  palustris  R.  Br.  Common  Spike-rush.  Perennial;  rootstock  stout, 
creeping,  stolonif erous ;  stems  ^  to  2  ft.  high,  slender,  mostly  terete,  sheathed 
at  the  base,  leafless;  sheaths  sub -truncate ;  spikelet  many-flowered,  6  to  12 
lines  long,  oblong-lanceolate  to  linear,  brown  with  broad  whitish  margin  and 
greenish  keel;  style  2-cleft;  achene  plano-convex,  rounded  but  not  at  all  angled 
on  the  back,  1  line  long  including  the  tubercle,  whi<*.h  is  constricted  at  the 
point  of  junction. 

Common  in  marshes  and  shallow,  slow-moving  creeks:  Glen  Ellen;  San 
Francisco;  Lake  San  Andreas;  Stege.     May -June. 

3.    FIMBRISTYLIS  Vahl. 

Annuals  or  perennials.  Stems  leafy  below.  Spikelets  umbellate  or  capitate, 
terete,  subtended  by  a  1  to  many-leaved  involucre.  Stamens  1  to  3.  Bristles 
none.  Style  2  to  3-cleft  its  base  much  swollen,  the  whole  falling  away  from  the 
achene  at  maturity.  Achene  lenticular  or  triangular.  (Latin  fimbri,  thread- 
like, stylus,  style.) 

Spikelets  umbellate,  solitary 1.  F.  miiiacea. 

Spikelets  clustered 2.  F.  apus. 

1.  F.  miiiacea  Vahl.  Annual  (f);  umbel  diffusely  compound;  spikelets 
sub-globose,  about  1  line  long;  style  3-cleft;  achene  acutely  triangular,  muri- 
cate-tuberculate. 

Reported  as  introduced  at  San  Francisco. 

2.  F.  apus  (Gray)  Wats.  Annual;  spikelets  in  nearly  sessile  clusters,  lance- 
olate, 2  lines  long;  style  2-cleft;  achene  lenticular,  obovate,  faintly  tuber- 
culate. 

Clear  Lake,  Bolander. 

4.    SCIRPUS  L.     Club-rush.     Bulrush. 

Annuals  or  perennials.  Stems  leafy  or  the  leaves  reduced  to  mere  sheaths 
at  base.  Spikelets  terete  or  somewhat  flattened,  solitary  or  in  heads,  spikes  or 
umbels,  subtended  by  an  involucre  or  1  to  several  leaves  or  the  involucre  obso- 
lete. Bristles  3  to  6,  barbed,  ciliate,  or  obsolete.  Stamens  2  to  3.  Style  2 
to  3-cleft,  not  swollen  at  the  base,  deciduous  or  its  base  persistent  on  the 
achene.      Achene  triangular,  lenticular  or  obovoid.      (Latin  scirpus,  bulrush.) 

Stems  low  and  slender;  inflorescence  terminal;  spikelet  mostly  solitary;  bristles  obsolete. — 
Sub-genus  Isolkpis  Uenth. 
Stems  2  to  6  in.  high;  bractlets  obtuse  or  mucronatc;  involucral  bract  1  to  3  lines  long.. 

1.    S.   riparius. 
Stems  1  to  3  in.  high;  bractlets  acute,  shortly  beaked,  strongly  keeled;  involucral  bract 

5  to  9  lines  long 2.  S.  carinatus. 

Stems  tall   and  stout;   spikelets  in   clusters,   umbels  or  panicles;   bristles  retrorsely  barbed 
or  ciliate  or  rarely  obsolete. — Sub-genus  Euscirpus  Benth. 
Inflorescence   apparently   lateral;    involucre   of   a   single   erect   bract. 

Stem  terete  or  nearly  so,  leafless  or  nearly  so;  spikelets  umbellate 3.  S.  lacustris. 
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Stem  triquetrous  or  wing-angled,  leafless  or  with  a  single  short  leaf  at  base;  involucral 

bract  1  in.  or  less  long;  spikelets  densely  clustered 4.  S.  olneyi. 

Stem  triangular,  somewhat  leafy;  involucral  bract   1   to  4  in.  long;   spikelets  densely 

clustered 5.  S.  atnericanus. 

Inflorescence  terminal;  involucre  of  several  spreading,   foliaceous  bracts. 

Spikelets   5    to   8   lines  long,    few,    sparingly    umbellate   or    in   a   sessile   cluster,    dark 

brown    6.    S.   robustus. 

Spikelets    1J4    to    2    lines    long,    numerous,    in    a   compound    or    decompound    panicle, 

greenish  or  lead-colored   7.  S.  microcarpus. 

1.  S.  riparius  Spreng.  Slender  Club-rush.  Annual;  stems  tufted,  very 
slender,  2  to  6  in.  high,  sheathed  at  base;  upper  sheath  often  bearing  a  short 
slender  leaf;  involucral  bract  1  to  3  lines  long;  spikelet  solitary,  oblong-ovate, 
IYj  to  2%  lines  long,  most  less  than  1  line  wide;  bractlets  obtuse  or  mucronate; 
bristles  obsolete;  achene  less  than  M>  line  long,  trigonous-obovoid  with  distinct 
angles,  apiculate,  not  striate  nor  ribbed,  dark  brown  when  mature. 

Not  uncommon  in  springy  places:  San  Francisco;  Olema.     June- Aug. 

2.  S.  carinatus  Gray.  Dwarf  Club-rush.  Annual;  stems  slender,  tri- 
angular, 1  to  4  in.  high,  with  a  short  leaf  at  base;  involucral  bract  5  to  6 
lines  long;  spikelet  solitary,  ovate,  2  to  3  lines  long,  mostly  1%  lines  wide; 
bract  let  acute,  shortly  beaked,  strongly  keeled;  bristles  obsolete. 

About  San  Francisco,  Bolander;  Santa  Rosa  Creek,  Bigelow. 

3.  S.  lacustris  L.  var.  occidentalis  Wats.  Tule.  Perennial;  /ootstock 
stout,  creeping;  stems  3  to  9  ft.  high,  terete  or  very  obtusely  trigonous  above, 
leafless  or  with  a  short  terete  leaf  from  the  upper  basal  sheath;  inflorescence 
apparently  lateral,  umbellate,  4  to  5  in.  long;  involucral  bract  stout,  shorter 
than  the  inflorescence;  spikelets  3  lines  long,  numerous,  in  an  irregularly  com- 
pressed umbel;  rays  unequal;  bristles  4  to  6,  slender,  retrosely  barbellate,  not 
exserted;  style  2-fid;  achene  gray,  abruptly  mucronate. 

Common  in  brackish  and  fresh-water  marshes  throughout  the  State:  Lake 
Merced;  Martinez;  Suisun  Marshes,  etc.  The  closely  allied  species  S.  calif or- 
nicus  (C.  A.  Mey.)  Britt.,  (S.  tatora  Kunth),  having  the  bristles  shortly 
plumose  below  and  with  a  nearly  white  achene,  narrowed  above,  should  be 
looked  for. 

4.  S.  olneyi  Gray.  Olney's  Bulrush.  Perennial;  stems  2  to  5  ft.  high 
or  more,  stout,  triquetrous,  continued  as  an  entire  involucre  about  1  in.  or  less 
beyond  the  inflorescence,  sheathed  at  base,  leafless  or  with  a  single  short, 
triquetrous  leaf;  inflorescence  apparently  lateral;  spikelets  2  to  many  in  a 
crowded  sessile  cluster,  oblong-ovate,  about  2  lines  long;  bractlets  brown. 

Common  in  brackish  marshes  from  Suisun  Bay  southward  to  Newark.      May. 

5.  S.  americanus  Pers.  Three  Square.  Perennial;  stems  1  to  2  ft  high, 
slender,  triangular,  somewhat  leafy,  continued  as  an  entire,  triangular,  pungent 
involucre  1  to  4  in.  beyond  the  inflorescence;  leaves  short;  inflorescence  ap- 
parently lateral;  spikelets  1  to  6,  in  a  crowded,  sessile  cluster,  oblong-ovate,  3 
to  4  lines  long;  bractlets  dark  brown,  usually  conspicuously  tipped  with  a 
stout,  pale-colored  awn  about  a  line  long. — (S.  pungens  Vahl.) 

Marshy  places,  often  brackish:  San  Francisco,  southward  and  eastward. 

6.  S.  robustus  Pursh.  Salt-marsh  Bulrush.  Perennial;  rootstock  stout, 
often  forming  hard  woody  tubers;  stems  1  to  3  ft.  high,  stout,  trigonous; 
leaves  equaling  or  exceeding  the  stem,  keeled,  flat  or  deeply  channeled,  2  to  4 
lines  wide,  antrorsely  scabrid  on  the  margins  and  keel;  involucre  of  several 
unequal  spreading  foliaceous  bracts  1  to  8  in.  long,  one  much  the  longer  and 
more  erect;  inflorescence  terminal,  of  few  to  many  sparingly  umbellate  spike- 
lets; spikelets  oblong-ovate,  acute,  6  to  8  lines  long,  4  to  5  lines  broad  at  base, 


84  CYPERACEAE. 

chestnut -colored  or  dark  brown ;  bractlets  thinly  scarious,  strongly  keeled,  bifid, 
with  a  short  soon  recurved  awn  from  between  the  teeth;  achene  broadly  obo- 
vate,  plano-convex  or  with  a  low  ridge  on  the  back,  obtuse  and  slightly  apicu- 
late,  dark  brown,  shining. — (S.  maritimus  of  Bot.  Cal.) 

Common  in  brackish  marshes  along  the  coast,  and  in  moist  alkaline  soils  in 
the  interior:  Newark;  Suisun  Marshes.  Fl.  May.  Fr.  Sept.  Var.  com- 
pactus  Davy  has  the  spikelets  congested  into  dense  heads. — Stege. 

7.  S.  microcarpus  Presl.  Panicled  Bulrush.  Perennial;  rootstock 
stout,  creeping;  stem  2  to  3  ft.  high,  stout,  leafy,  triangular;  leaves  flat,  6  to 
12  lines  wide;  margins  scabrid;  involucre  of  several  sub-equal  spreading  foli- 
aceous  bracts,  about  equaling  the  inflorescence;  panicle  decompound,  large  and 
open;  rays  1  to  6  in.  long,  the  spikelets  in  terminal  and  axillary  clusters; 
spikelets  IV2  to  2  lines  long,  oblong-ovate,  greenish  or  lead-colored;  bristles  4, 
barbed  to  the  base;  stamens  2;  style  bifid;  achene  Va  line  long,  pale,  plano- 
convex, not  angled  on  the  back,  abruptly  short -beaked. — (S.  sylvaticus  L.  var. 
digynus  of  Bot.  Cal.) 

Common  along  streams  and  in  fresh-water  marshes:  Berkeley;  San  Fran- 
cisco; San  Mateo  Co.;  Mt.  Tamalpais;  Guerneville.     May -Oct. 

5.   ERIOPHORUM  L.     Cotton-sedge. 

Bog  perennials.  Stems  from  creeping  rootstock 8,  triangular  or  subterete, 
leafy  or  naked.  Leaves  linear  or  the  uppermost  reduced  to  sheaths.  Spikelets 
terminal  on  the  stem,  solitary  or  clustered  or  umbellate,  subtended  by  an 
involucre  of  scale-like  bracts  or  none.  Bractlets  of  the  spikelet  membrana- 
ceous. Bristles  numerous,  filiform,  silky,  becoming  greatly  elongated  in  fruit. 
Stamens  1  to  3.  Style  very  slender  and  elongated,  3 -cleft.  Achene  triangular. 
(Greek  erion,  wool,  phora,  crop,  referring  to  the  woolly  heads.) 

•1.  E.  gracilc  Koch.  Slender  Cotton-sedge.  Described  by  Watson  as 
having  stems  1  to  2  ft.  high,  very  slender,  with  one  or  more  erect,  very  narrow, 
triangular  leaves;  involucre  of  2  to  3  erect,  brownish,  ovate-lanceolate  bracts, 
the  lowest  being  sometimes  partially  foliaccous;  rays  Va  in.  or  less  long, 
slightly  nodding,  tomentose-scabrous ;  spikelets  2  to  5,  oblong,  3  to  4  lines 
long;  bractlets  ovate,  obtuse,  slate-colored  or  brownish;  achene  1%  lines  long, 
linear-oblong,  broadest  above. 
Reported  as  occurring  in  ' '  swamps  near  Santa  Rosa, ' '  Bigelow. 

6.   CAREX  L.     Sedge. 

Perennial.  Stems  from  rootstocks,  triangular  and  commonly  more  or  less 
scabrous  on  the  angles,  the  leaves  in  3  ranks.  Spikelets  terminal  and  solitary, 
or  with  several  below  the  terminal  one  in  the  axils  or  leafy  or  scale-like 
bracts,  either  wholly  pistillate  and  wholly  staminate  or  with  both  pistillate 
and  staminate  flowers  which  are  occasionally  dioecious.  Flowers  in  the  axils 
of  scale-like  bractlets.  Staminate  flower  of  3  stamens.  Pistillate  flower  con- 
sisting of  a  single  pistil;  ovary  enclosed  in  an  inflated  bract  or  sac  (perigyni- 
uni)  contracted  at  the  top  through  which  project  the  2  or  3  stigmas.  Achene 
triangular,  lenticular  or  plano-convex,  completely  enclosed  in  the  perigynium. 
(Latin  name  used  by  Virgil  for  the  sedge.  The  key  to  our  species  of  this 
difficult  genus  has  been  adapted  from  L.  II.  Bailey's  "Preliminary  Synopsis 
of  North  American  Carices. "  For  the  briefly  described  vegetative  characters 
we  have  drawn  largely  from  Boott  's  account  of  the  Calif ornian  species.) 
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Spikelets  unisexual  or  rarely  androgynous;  staminate  flowers  forming  1  or  more  terminal 
linear    or    club-shaped    spikelets,    which    are    occasionally    sparingly    androgynous;    pis- 
tillate flowers  usually  in  distinct  and  simple  mostly  pedicellate  spikelets;  cross-section 
of  the  perigynium  circular,  obtusely  angled  or  prominently  trigonous  in  outline;  style 
mostly   3-parted:   achene  mostly  trigonous  or   triquetrous.-   Sub-genus   Eu-carex   Coss. 
Perigynium   large,   tapering  into  a  beak  as  long  as  or  longer  than   the  body,   papery  in 
texture,  more  or   less   inflated,   smooth,   nerved,   straw-colored  or  occasionally  purple 
at  maturity;  spikelets  few  to  many,  distinct,  compactly  flowered;  stigmas  3. 
Perigynium    much    inflated,    usually    prominently    few-nerved,    beaked,    conspicuously 
short-toothed;    staminate    spikelets   commonly    2    or    mure;    pistillate    usually    long 

and    densely    cylindrical;    plants    mostly    large    and    stout 1.    C.    vesicaria. 

Perigynium  less   inflated,   more   conspicuously   nerved   or  even   costate;    teeth   more  or 
less    setaceous    or    aristate;    bractlct    usually    aristatc;    spikelets    mostly    nodding, 

comose  in  appearance 2.    C.   pscudocyperus. 

Perigynium    small,    nearly   or   entirely   beakless   and   mostly   entire   mouthed,    thinner    in 

texture;  mostly  paludose  species  with  colored  spikelets;  often  growing  in  dense  tufts 

or  tussocks. 

Spikelets    short    and    erect,    very    closely    flowered,    the    terminal    strictly    staminate; 

bracts   with   purple  or   black  auricles  at  base;   stigmas   2   or   3;    mostly  stiff  and 

rigid  species. 

Stigmas  3    3.    C.   bifida. 

Stigmas  2    a  ...  4.    C.   nudata. 

Spikelets  long  and  large,  green  or  light-colored;  stigmas  2;  species  larger,  distinguished 
mainly  by  habit:    mostly  paludose. 

Stems  clothed  with  dead  sheaths  below;    spikelets  mostly  long  pedicellate 

5.  C.  obnupta. 

Stems   spongy   at   base;    spikelets   mostly   sessile 6.    C.    aquatilis. 

Spikelets   large,  cernuous  or  drooping,   mostly  dark-colored;   stigmas  2;   bractlets  very 

long    and    conspicuous;    plants    large 7.    C.    sitchensis. 

Perigynium   mostly   short   and   rounded;    beak   straight   and    usually   2-fid,   Arm   or    hard 
in  texture,   not  inflated,  hairy  or  scabrous;   staminate  spikelet   1;   pistillate  spikelets 
1    in.    or   less   long,   usually  globular   or   short-oblong,   more   or   less   sessile   and   ap- 
proximate, or  the  longer  ones   radical;  bracts  sheathless,  short  or  obsolete;  stigmas 
rarely  2;  low  species  of  dry  ground,   with  leaves  all  radical. 
Spikelets  2  to  several,  the  lowest  occasionally  long-pedicellate  and  radical;  perigynium 
abruptly   rounded    above,    contracted   above    and    below,    bearing   a    more    or    less 
prominent    rib    on    each    side 8.    C.    globosa. 

Spikelets  androgynous  (rarely  dioecious  or  some  of  the  spikelets  unisexual) ;  staminate 
flowers  usually  borne  at  the  base  or  apex  of  the  pistillate  spikelets,  rarely  the 
staminate  and  pistillate  flowers  irregularly  situated;  pistillate  flowers  mostly  in  short 
and  sessile  spikelets  (in  some  cases  the  spikelets  single)  which  are  commonly  aggre- 
gated into  heads  or  even  panicled;  cross-section  of  the  perigynium  plano-convex 
in  outline;  styles  2;  achene  lenticular;  the  spikelets,  especially  the  uppermost,  usually 
have  contracted  bases  when  the  staminate  flowers  are  borne  below  the  pistillate  ones, 
and  empty  scales  at  the  top  when  the  staminate  flowers  are  borne  above. — Sub-genus 
Vigneae  Koch. 
Flowers  often  dioecious  or  nearly  so,  or  the  staminate  and  pistillate  flowers  irregularly 
situated,  or  some  of  the  spikelets  occasionally  wholly  staminate  or  pistillate. 
Inflorescence  a  simple  or   nearly  simple   head;   perigynium  ovate,   stipitate,  concealed 

by  the  bractlet,  at  length  nearly  black 9.  C.  marcida. 

Flowers  monoecious;    spikelets   regularly   androgynous,   the   staminate   flowers   uniformly 
borne  at  the  top. 
Spikelets  yellow  or  tawny  when  mature,  short,  rarely  longer  than  broad;   perigynium 
mostly  small  and  short  and  nearly  nerveless,  or  in  some  species  becoming  nearly 
lanceolate   and   more   or   less   prominently   nerved,   firm   in   texture. 

Inflorescence   a   simple  or   nearly   simple   head 10.  C.   brongniartii. 

Spikelets  green  or  nearly  so  when  mature,  aggregated  or  scattered,  never  in  compound 
heads;    perigynium   mostly   short-ovate,    in   most   cases   not   conspicuously   nerved. 

Plants   slender;   spikelets   more    or   less   scattered 11.  C.    muricata. 

Flowers  monoecious;  spikelets  regularly  androgynous,   the   staminate   flowers   uniformly 

borne   at  the   base. 

Inflorescence  silvery  green  or  sometimes  tawny  when  mature;  spikelets  mostly  small, 

distinct;    perigynium    not    wing-margined    nor    conspicuously    broadened,    mostly 

nearly  flat  on  the  inner   surface. 

Perigynium    ovate,    sharp-margined,    firm,    often    thickened    at    the   base,    spreading, 

in  open,  and  at  maturity  stellate,  spikelets 12.  C.   echinata. 

Perigynium   ovate-lanceolate   or    nearly   linear,    mostly    in    loose    spikelets 

,  13.  C.  deweyana. 
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Inflorescence  tawny  or  dark;   spikelets  rather  targe,   sometimes  crowded;    perigynium 
with    a    more    or   less    thin    or    winged    margin,    which    is    incurved   at    maturity, 
rendering  the   perigynium  concave  on   the   inner  surface. 
Perigynium  ovate   or   ovate-orbicular,   thickened   in   the  middle 14.  C.  f estiva. 

1.  C.  vesicaria  L.  Bootstock  creeping;  stems  1  to  3%  ft.  high,  sharply 
angled,  scabrous;  leaves  2  to  3  lines  wide,  the  upper  exceeding  the  stem; 
bracts  exceeding  tho  stem;  perigynium  conspicuously  turgid,  ovoid  or  conical, 
ascending  at  maturity,  smooth,  shining. 

Tomales  Bay. 

2.  C.  pseudo-cypems  L.  var.  comosa  Boott.  Stems  1%  to  2%  ft.  high, 
stout,  sharply  angled;  leaves  rigid,  tapering  to  a  long  slender  triangular 
apex,  2^j  to  5  lines  wide;  spikelets  densely  flowered,  uppermost  staminate; 
perigynia  retrorsely  spreading  in  fruit;  beak  very  long,  deeply  bifid. 

Swamps  near  San  Francisco;  marshy  flats  near  Guerneville. 

3.  C.  bifida  Boott.  Stems  2  to  3  ft.  high,  slender,  acutely  angled;  leaves 
1  to  2  lines  wide,  pale,  mostly  shorter  than  the  stem;  lower  sheaths  reddish, 
sparingly  reticulate-fibrous;  spikelets  4  to  9  lines  long,  3  lines  wide,  densely 
flowered,  purple  and  glaucous,  the  terminal  rarely  bearing  a  few  pistillate 
flowers  above;  perigynium  shortly  beaked. 

Salinas  Valley;  Pacheco  Pass. 

4.  C.  nudata  Boott.  Stems  sharply  angled,  scabrous,  12  to  16  in.  high, 
slender,  clothed  at  base  with  conspicuous  dark  brown  leafless  reticulate-fibrous 
sheaths;  leaves  1  to  2*£  lines  wide,  setaceously  pointed,  shorter  than  the  stem; 
bracts  without  sheaths,  lowest  rarely  equaling  the  stem;  auricles  purple,  oblong; 
perigynium  purple  above,  straw-colored  below,  deciduous. 

Coast  Ranges  from  San  Francisco  to  Ukiah.     Apr. 

5.  C.  obnupta  Bailey.  Root  stock  creeping,  stoloniferous;  stems  2  to  4  ft. 
high,  forming  large,  dense  clumps,  clothed  with  dead  sheaths  below;  leaves 
almost  equaling  the  stems,  2  to  3  lines  wide;  margins  scabrous;  bracts  much 
exceeding  the  stem. 

Common  in  moist  canons  and  on  the  borders  of  streams  and  swamps. 

6.  C.  aquatilis  Wahl.  Bootstock  stoloniferous;  stems  2  to  3  ft.  high, 
stout,  obtusely  angled,  smooth,  spongy  at  base;  leaves  pale,  1%  to  3  lines 
wide,  often  exceeding  the  stem;  bracts  foliaceous,  clasping,  without  sheaths, 
lower  much  exceeding  the  stem. 

Santa  Clara  Valley. 

7.  C.  sitchensis  Presc.  Stems  2  to  5  ft.  high,  stout,  sharply  angled, 
scabrous,  many-leaved  at  base;  lower  sheaths  reticulate-fibrous;  leaves  3  to  4 
lines  wide,  rigid,  the  cauline  shorter,  the  radical  longer  than  the  stem;  bracts 
without  sheaths,  foliaceous,  the  lower  far  exceeding  the  stem;  auricles  purple, 
clasping. 

Salt-marshes  about  San  Francisco  Bay  and  northward  along  the  coast. 

8.  C.  globosa  Boott.  Bootstock  stoloniferous;  stems  4  to  16  in.  high,  very 
slender,  scabrous,  clothed  at  base  with  reddish-purple  sheaths  that  break  up  into 
thread-like  fibers;  leaves  firm,  1  to  2  lines  wide,  the  lower  longer  than  the 
stem;  lower  bracts  short-sheathed,  longer  than  their  spikelets. 

Coast  Banges  among  Bedwoods:  Oakland  Hills  (H.  N.  Bolander). 

9.  C.  marcida  Boott.  Stems  1  to  2y2  ft.  high,  slender,  scabrous;  leaves  1 
line  wide,  shorter  than  the  stem ;  flowers  often  more  or  less  dioecious. 

Lower  Sacramento;  Point  Isabel.      Apr. 

10.  C.  brongniartii   Kunth.      Bootstock  creeping;  stems  10  to  30  in.  high, 
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firm,  slightly  scabrous  above;  leaves  shorter  than  the  stem,  1  to  2%  lines 
wide;  bracts  setaceous,  exceeding  the  spikelets,  the  lowest  sometimes,  exceed- 
ing the  stem. — (C.  glomerata  of  Bot.  Cal.) 

San  Francisco  Bay  to  Mendocino  City.  Var.  densa  Bailey  (C.  paniculata 
of  Bot.  Cal.),  described  as  " densely  caespitose* '  and  as  having  denser  heads, 
mostly  thickest  at  the  base,  often  nearly  an  inch  in  width. — Salt-marshes  near 
San  Francisco,  Bolander,  no.  1568  in  part,  teste  Bailey. 

11.  C.  muricata  L.  var.  gracilis  Boott.  Rootstock  creeping,  clothed  with 
imbricated  strongly  nerved  purple  scales;  stems  %  to  2  ft.  high,  very  slender, 
sharply  angled,  scabrous;  leaves  shorter  than  the  stem,  1  line  wide,  tapering  to 
a  very  slender,  setaceous  summit;  bracts  ovate,  awned,  commonly  exceeding  the 
spikelets,  the  lowest  setaceous  and  often  an  inch  or  two  long. 

Near  the  coast  from  San  Francisco  Bay  to  Fort  Bragg. 

12.  C.  cchinata  Murr.  Caespitose;  stems  %  to  2  ft.  high,  few-leaved, 
stiff;  leaves  flat  and  grass-like,  %  to  1  line  wide,  much  shorter  than  the  stem; 
lower  bract  subulate  from  a  lanceolate  base,  longer  or  shorter  than  its 
spikelet. 

Swamps  near  Santa  Rosa.      Apr.-May. 

13.  C.  deweyana  Schwein.  Caespitose;  stems  %  to  4  ft.  high,  sharply 
angled,  scabrous,  slender,  weak  and  often  decumbent;  leaves  flaccid,  1  to  2 
lines  wide,  shorter  than  the  stem;  lowest  bract  setaceous,  seldom  exceeding  the 
stem,  upper  shorter  or  scale-like. 

Shady  hillsides,  Napa  Valley.  Var.  bolanderi  Boott,  with  a  slender  stem 
and  broader  leaves  is  reported  from  Oakland  (H.  N.  Bolander). 

14.  C.  f estiva  Dewey.  Caespitose;  stems  %  to  2  ft.  high,  sharply  angled, 
sometimes  rooting;  leaves  3  to  5,  the  upper  the  longest,  commonly  shorter  than 
the  stem,  2  to  2%  lines  wide. 

Coast  Banges,  in  grassy  woods,  from  Monterey  to  Ukiah. 

ARACEAE.    Arum  Family. 

Perennial  glabrous  herbs  with  large  leaves,  perfect  or  usually  unisexual 
flowers  crowded  on  a  spadix  surrounded  by  a  usually  colored  spathe.  Ovary  1 
to  several-celled,  ovules  1  to  several  in  each  cell. 

1.   LYSICHITON  Schott. 

Peduncle  and  radical  leaves  from  a  horizontal  rootstock.  Flowers  perfect, 
the  calyx  4-lobed  with  4  stamens  opposite  the  segments.  Ovary  2-celled,  1 
ovule  in  each  cell;  stigma  depressed.  Fruit  a  2 -seeded  berry  sunk  in  the 
spadix.  (Greek  lusis,  loose,  and  chiton,  a  tunic  or  covering,  referring  to  the 
spathe.) 

1.  L.  kamtschatcensis  Schott.  Coarse  herb  with  leaves  1  to  4  ft.  long 
and  %  to  1%  ft.  wide;  peduncle  stout,  shorter  than  the  leaves. 

Swamps  near  the  coast:  Santa  Cruz  Mts.  near  Boulder  Creek  (Zoe.  iv,  160) ; 
Russian  River;  Ft.  Bragg;  Humboldt  Bay  and  northward  to  southeastern 
Alaska. 

LEMNACEAE.    Duckweed  Family. 

Minute  floating  or  submerged  aquatic  perennials,  without  leaves.  Plant 
body  consisting  of  a  leaf -like  stem  or  "frond"  which  is  densely  green,  disk- 
shaped,  elongated  or  irregular.  Inflorescence  a  simple  cluster  of  2  st animate 
flowers  and  1  pistillate  flower,  contained  in  a  cleft  or  pouch  on  the  margin 
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of  the  frond.  Staminate  flower  consisting  of  a  single  stamen  and  the  pistillate 
flower  of  a  single  ovary  containing  1  to  7  ovules.  Perianth  none.  Flowers 
and  fruit  scarce,  in  1  species  unknown.  Vegetative  reproduction  active  and 
taking  place  by  lateral  branching,  the  branches  being  attached  by  slender  stalks 
(stipes).  These  branches  soon  separate  or  remain  connected  for  some  time; 
they  may  at  certain  seasons  sink  to  the  bottom  of  the  pond  or  ditch  and  under- 
go a  resting  period.  The  account  of  genera  and  species  here  given  has  been 
adapted  almost  entirely  from  Chas.  II.  Thompson's  Revision  published  in  the 
9th  Report  of  the  Missouri  Botanical  Garden. 

Frond  with  1  to  several  nerves  and  a  single  root;  ovules  1  to  7 1.  Lemna. 

Frond  without  neives;    root  none;   ovule   1 2.  Wolffia. 

1.   LEMNA  L.     Duckweed. 

Fronds  disk-shaped,  usually  with  a  central  nerve  and  with  or  without 
several  lateral  nerves,  each  with  a  single  root  which  is  commonly  provided 
with  a  root  cap.  Reproductive  pouches  2,  appearing  as  clefts  in  either  margin 
of  the  basal  portion  of  the  frond,  each  containing  a  cluster  of  3  flowers  sur- 
rounded by  a  spathe.  Ovary  with  1  to  7  ovules.  Fruit  ribbed.  (Ancient 
Greek  name.) 

Frond  with  a  long  stipe,  mostly  submerged  and  forming  large  masses;   papillae  none 

3.    L.    trisulca. 
Frond  with   a  short  stipe,   floating  on   the  surface. 

Symmetrical  or  nearly  so,  papillate  along  the  median  line. 
Oblong-ovate;    fruit   more   or   less   lenticular. 

Upper    surface    uniformly    green;    margin    of   the    fruit   without    appendages;    seed 

always    1 2.  L.   minor. 

Upper    surface   mottled    with    irregular    brown    streaks;    margin    of   the    fruit    with 

rounded   wing  lobes ;   seeds   1    to  several 1.  L.  gibba. 

Oblong  to  elliptical,  small,  green  on  both  surfaces;  with  a  row  of  papillae  along  the 

mid-nerve;    fruit   elongated 5.  L.   minima. 

Unsymmetrical, 

Obliquely    obovate;    obscurely    3    to    7-nerved,    papillate    along    the    median    line. 

1.  L.  gibba. 
Long  oblong,  thin,  obscurely  1 -nerved;  papillae  none 4.  L.  cychstasa. 

1.  L.  gibba  L.  Gibbous  Duckweed.  Fronds  1  to  4  in  a  group,  com- 
monly 2,  orbicular  to  obovate,  slightly  to  very  unsymmetrical,  usually  3  to 
5-nerved,  1  to  2  lines  wide,  1  to  2%  lines  long,  thick,  convex  and  slightly 
keeled  above,  flat  to  strongly  gibbous  beneath;  base  usually  acute  and  com- 
monly with  narrow  wing  margins;  pistil  clavate;  ovules  1  to  7;  fruit  sym- 
metrical, purple-tinted,  winged  with  rounded  lobes  at  the  upper  margin  on 
either  side  of  the  stigma. 

Abundant  in  ponds. 

2.  L.  minor  L.  Smaller  Duckweed.  Fronds  solitary  or  few  in  a 
cluster,  round  to  elliptic-obovate,  green  or  purplish  beneath,  uniformly  bright- 
green  above,  convex  on  both  sides,  upper  surface  sometimes  slightly  keeled 
and  with  a  row  of  papillae  along  the  mid-nerve,  the  apical  one  usually  quite 
prominent;  pistil  clavate;  ovule  1;  fruit  not  winged,  projecting  about  % 
beyond  the  margin  of  the  frond. 

Covering  the  surface  of  stagnant  ponds.  Variable. 
.  3.  L.  trisulca  L.  Ivy-leaved  Duckweed.  Fronds  forming  dense  masses, 
oblong  to  oblong-lanceolate,  slightly  unsymmetrical  and  frequently  a  little 
falcate,  2^>  to  5  lines  long  and  1%  lines  wide,  the  long  stipe  attached  to  the 
basal  margin;  floating  fronds  with  shorter  stipes  and  cavernous  throughout 
the  central  portion ;  submerged  fronds  with  long  twisted  stipes ;  seed  prominent- 
ly 12  to  15-ribbed. 
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Cold  springs  and  running  water. 

4.  L.  cyclostasa  (Ell.)  Che  v.  Fronds  solitary  or  more  commonly  2  to 
8  cohering  in  a  more  or  less  curved  chain,  thin,  oblong  to  obovate-oblong, 
usually  somewhat  falcate,  %  to  %  lines  wide  by  1  to  1%  lines  long,  without 
papillae;  base  of  the  frond  usually  unsymmetrical,  tapering  into  a  short  stipe 
or  frequently  sessile;  fruit  long-ovate,  pointed  by  the  long,  straight  or  rarely 
curved  style;  seed  12  to  29-ribbed. 

Springs  at  foot  of  Uncle  Sam  Mt.  (Mt.  Konokti),  Lake  Co.,  Bolander. 

5.  L.  minima  Phil.  Fronds  cohering  in  twos,  sometimes  in  fours,  or  soli- 
tary, oblong  to  elliptical,  symmetrical,  %  to  1%  lines  wide,  %  to  2  lines  long, 
rather  thick,  with  a  row  of  papillae  along  the  mid-nerve;  lower  surface  flat 
or  slightly  convex,  upper  surface  slightly  to  prominently  convex  with  thin 
margin  entirely  around  the  frond;  frond  cavernous  in  the  middle  portion  only, 
commonly  nerveless;  seed  oblong,  pointed,  about  16-ribbed. 

Two  growth  stages;  smaller  fronds  straw-yellow  or  pale  green  and  strik- 
ingly convex  on  the  upper  surface;  larger  fronds  thinner  and  green-colored. 

2.   WOLFFIA  Horkel. 

Very  minute  plants.  Fronds  rootless,  thin,  unsymmetrical,  curved  in  the 
form  of  a  segment  of  a  band,  abundantly  punctate  on  both  surfaces  with  brown 
epidermal  pigment  cells.  Stipe  attached  on  the  margin  of  the  single  re- 
productive pouch  which  appears  as  a  cleft  in  the  basal  margin  of  the  frond. 
(J.  F.  Wolff,  student  of  the  genus  Lemna.) 

1.  W.  lingulata  Hegelm.  Fronds  at  maturity  solitary  or  rarely  in  2s, 
broadly  tongue-shaped,  %  to  1%  lines  wide,  1^4  to  3%  lines  long,  cavernous 
throughout  the  lower  central  portion;  reproductive  pouch  triangular. 

Irrigation  canals,  Kern  Co.,  Thompson. 

JUNCACEAE    Rush  Family. 

Annual  or  perennial  herbs.  Stems  simple,  terete  or  ancipital,  hollow  or 
spongy.  Leaves  alternate,  sheathing,  narrow,  flat  or  terete.  Flowers  lily-like 
in  structure,  sedge-like  in  aspect,  small,  dry,  perfect,  disposed  in  terminal  or 
apparently  lateral  heads,  spikes,  sub-umbellate  clusters  or  panicles.  Perianth 
consisting  of  6  distinct  similar  glume-like  segments.  Stamens  6  or  sometimes 
3.  Ovary  superior,  3  or  sometimes  1-celled;  stigmas  3,  filiform;  ovules  3  to 
many.  Fruit  a  loculicidally  3-valved  capsule.  Embryo  minute,  enclosed  in 
fleshy  endosperm.  In  both  the  genera  Luzula  and  Juncus,  individuals  of  the 
same  species  vary  greatly  in  aspect  owing  to  the  tendency  of  the  inflorescence 
to  become  either  capitately-congested  on  the  one  hand  or  loosely  paniculate  on 
the  other.  (The  specific  keys  and  descriptions  in  this  family  have  been  done 
by  Mr.  J.  Burtt  Davy.) 

Leaves  stiff,  terete  or  flat;    stems  usually  with  spongy  pith;    capsule  3  or  1-celled;    seeds 

several  to  many 1.  Juncus. 

Leaves  soft,  flat;    stems  hollow;    capsule  1-celled;    seeds  3 2.  Luzula. 

1.    JUNCUS  L.     Bush. 

Plants  of  swamps  or  wet  places;  herbage  glabrous.  Stems  usually  with 
spongy  pith.  Leaves  stiff,  terete,  channeled  or  fiat.  Flowers  panicled,  corym- 
bose or  in  dense  clusters,  greenish  or  brownish.  Capsule  3-celled  with  central 
placenta  or  1-celled  with  3  parietal  placentas,  many-seeded.  For  detecting  the 
markings  on  the  seeds  of  most  of  the  Junci,  a  y$  or  y2  in.  objective  is  neces- 
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sary.     (Classical  name  for  the  Bush,  perhaps  from  Latin  jungo,  to  join,  the 
stems  used  for  binding.) 

Annuals;  roots  fibrous. 

Leaves    cauline;    stems    branched;    flowers    cymosely    arranged    in    twos    or    threes    and 

secund;    testa  finely  striate  and  cross-lined 1.  J.  bufonius. 

Leaves   radical;    stems   scapiform;    flowers   solitary,    terminal;    testa    reticulate 

2.  /.  uncialis. 
Perennials;  rhizomes  mostly  stout  and  creeping. 

Leaves  terete  or  wanting;  panicle  lateral,  sessile. 
Stamens  6. 

Perianth  2^    to  3  lines  long;    anthers   1   line   long;     capsule   oblong-ovate,   acute. 

3.  /.    leseurii. 
Perianth  1J4  lines  long;    anthers  Y%  line  long;    capsule  sub-globose,  slightly  angled, 

obtuse,   apiculate - 4.  /.   patens. 

Stamens  3. 

Perianth    1    line    long;    anthers    $4    line    long;    capsule    clavate-obovate,    obtuse    or 

retuse 5.  /.  effusus. 

Leaves  flat,   channeled;     panicle   terminal. 

Stems  terete;  leaves  not  equitant  nor  transversely  ribbed. 

Rootstocks    tufted;    stems    naked    above,    leafy    at    base;    leaves    less    than    H    line 

wide;  flowers  solitary  in  a  diffuse  or  rarely  compact  panicle 6.  /.  tenuis. 

Rootstocks  creeping;   stems  leafy  throughout;   leaves   1J4    lines  wide;    flowers  clus- 
tered     7.  /.   falcatus. 

Stems  ancipitally  compressed;   leaves  equitant,   transversely   ribbed  by  internal   septa. 
Leaves   2   to   4    lines   wide;     stems   more   or    less    winged   below   the    nodes;     seeds 

reticulate    8.   /.   xiphioides. 

Leaves    ^    to    1    line   wide;    stems   not   winged;    seeds    with    the    longitudinal   lines 
closely  crossed  by  prominent  fine  transverse  ridges 9.  /.  phaeocephaius. 

1.  J.  bufonius  L.  Toad  Bush.  Annual;  roots  fibrous;  stems  1  to  12  in. 
high,  terete,  branching  from  the  base,  leafy;  leaves  narrow;  inflorescence  a 
dichotomous  cyme;  flowers  solitary  and  remote,  to  closely  secund  or  even  sub- 
capitate;  perianth  lobes  3  lines  long,  long  acuminate,  greenish  with  white 
scarious  margins. 

One  of  the  commonest  species,  exceedingly  variable  in  size  and  aspect:  Ag- 
news;  Marin  Co.;  Solano  Co.;  Napa  Valley;  Sonoma  Co.;  Berkeley;  Stege. 
May-Sept. 

2.  J.  uncialis  Greene.  Dwarf  Bush.  Depauperate  annual  ^  to  1  in. 
high;  leaves  short,  radical;  stems  scapiform,  strictly  1 -flowered;  perianth-seg- 
ments \y2  to  2  lines  long,  acute,  hyaline,  with  a  prominent  mid-nerve;  capsule 
obtuse,  apiculate,  equaling  the  perianth;  testa  reticulate. 

Type  locality:  'Mow  moist  places  in  fields  near  Suisun,  California,  May, 
1890,"  Greene. 

3.  J.  leseurii  Boland.  Salt  Bush.  Perennial;  rootstock  stoutish,  creep- 
ing and  widely  spreading;  stems  1  to  3  ft.  high,  stout,  erect,  terete,  leafless; 
panicle  lateral,  lax,  many -flowered;  flowers  often  somewhat  secund; .  perianth 
2  to  3  lines  long;  stamens  6;  anthers  1  line  long;  capsule  oblong-ovate,  acute. 

Salt-marshes  and  alkali  soils,  not  uncommon.      June. 

4.  J.  patens  Mey.  Common  Bush.  Perennial,  forming  dense  clumps; 
rootstock  creeping;  stems  slender,  densely  tufted,  1%  to  2%  ft.  high,  erect, 
terete,  leafless;  panicle  lateral,  lax,  many-flowered;  perianth  1%  lines  long; 
stamens  6;  anthers  %  line  long;  capsule  sub-globose,  slightly  angled,  obtuse, 
apiculate. 

A  very  common  species  in  marshy  or  springy  ground:  San  Francisco;  Oak- 
land Hills;   Suisun  Marshes;   Mill  Valley.      June- July. 

5.  J.  effusus  L.  var.  brunneus  Engelm.  Boo  Bush.  Perennial,  forming 
dense  clumps;  rootstock  creeping;  stems  stout,  tufted,  1%  to  3  ft.  high,  erect, 
terete,  leafless ;  panicle  lateral,  compact,  many-flowered ;  perianth  dark  brown, 
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1  line  long;  stamens  3;  anthers  %  line  long;  capsule  clavate-obovate,  obtuse 
or  retuse. 

Common  in  marshy  ground:  Monterey  to  San  Francisco  and  Bolinas  bays 
and  northward. 

6.  J.  tenuis  Willd.  Yard  Rush.  Perennial,  forming  dense  clumps;  root- 
stock  tufted;  steins  slender,  1  to  2  ft.  high,  very  leafy  at  base,  naked  above, 
terete;  leaves  less  than  %  line  wide,  grass-like,  9  in.  long;  panicle  terminal, 
loose,  spreading;  spathe  exceeding  the  inflorescence,  8  to  16  lines  long; 
perianth-segments  pale;  stamens  6.  Yar.  congestus  Engelm.;  panicle  some- 
what capitate;  common  near  the  coast. 

Oakland  Hills;  Marin  Co.    Apr.- June. 

7.  J.  falcatus  Mey.  Perennial;  rootstock  slender,  creeping;  stems  6  to 
9  in.  high,  more  or  less  leafy,  terete;  leaves  usually  equaling  or  exceeding  the 
stems,  1%  lines  wide,  not  ribbed  by  transverse  septa;  flowers  in  dense  many- 
flowered  terminal  heads,  which  are  solitary  or  in  twos  or  threes;  spathe  about 
equaling  the  inflorescence;  perianth-segments  dark  brown,  concolorous  or  with 
a  broad  green  midvein. 

San  Francisco;  Santa  Cruz  Mts.;  Mar.  Yar.  paniculatus  Engelm.  Heads 
smaller,  3  to  5-flowered,  in  a  more  or  less  cymose  panicle. — Mendocino  City; 
Lake  Co.     June. 

8.  J.  xiphioidcs  Mey.  Marsh  Bush.  Perennial;  rootstock  elongated, 
stout,  nodes  distant;  stems  1%  to  3  ft.  high,  erect,  leafy,  ancipitally  com- 
pressed, more  or  less  distinctly  winged  below  the  nodes;  leaves  2  to  4  lines 
wide,  compressed,  equitant,  the  spaces  between  the  veins  divided  into  segments 
by  distinct  transverse  septa;  inflorescence  usually  much  exceeding  the  leaves, 
terminal;  flowers  in  a  cymosely-paniculate  inflorescence  of  densely  few  or 
many -flowered  heads;  perianth  usually  dark-colored,  about  2%  lines  long; 
stamens  6;  anthers  usually  small;  style  very  short;  seeds  elongate,  reticulate, 
with  minute  cross-lines  within  the  reticulations. 

A  common  species  in  salt-marshes  and  moist  places:  Cloverdale;  Pajaro 
Hills;  Berkeley;  Belmont.  June.  Yar.  auratus  Engelm.  is  characterized 
by  the  lax  cymosely-paniculate  inflorescence  of  usually  pale-colored  flowers. — 
Suisun  Marshes;  Stege;  Saratoga.     Sept.-Oct. 

9.  J.  phaeocephalus  Engelm.  Perennial;  rootstock  elongated,  stout; 
nodes  somewhat  distant;  stems  %  to  1%  ft.  high,  erect,  leafy,  ancipitally  com- 
pressed, not  winged;  leaves  %  to  1  line  wide,  compressed,  equitant,  more  or  less 
distinctly  ribbed  by  transverse  septa;  inflorescence  usually  barely  exceeding 
the  leaves,  terminal;  flowers  in  densely  many -flowered  solitary  or  binate  heads; 
perianth  dark  brown,  1%  to  2  lines  long;  stamens  6;  anthers  large;  style  long; 
stigmas  exserted;  seeds  ovoid,  the  longitudinal  lines  closely  crossed  by  promi- 
nent fine  transverse  ridges. 

Apparently  less  common  than  the  preceding  species:  San  Francisco;  San 
Mateo  Co.     June. 

2.   LUZULA  DC.     Woodrush. 

Plants  of  dry  or  high  ground  in  open  or  shady  places.  Stems  hollow,  leafy, 
simple,  slender.  Leaves  softer  and  flatter  than  in  Juncus,  grass-like  and  often 
hairy  or  villous.  Flowers  solitary  in  umbels  or  panicles  or  crowded  in  dense 
clusters  or  spikes.  Capsule  1-celled;  seeds  1  to  3.  (Latin  lucus,  wood  or 
grove,  on  account  of  the  habitat  of  certain  species.) 

1.    L.  comosa   Mey.     Common  Wood-rush.     A  sparsely  villous  perennial; 
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rootstocks  sparsely  tufted;  stems  erect,  leafy,  12  in.  high;  leaf -blades  3  to  6 
in.  long,  2  to  3  lines  wide,  flat,  villous  at  the  throat  and  sparsely  so  on  the 
margins;  bract  foliaceous,  much  exceeding  the  inflorescence;  inflorescence  % 
to  iy*  in-  l°ng;  flowers  spicate;  spikes  erect,  simple  or  cymosely  pedunculate; 
bractlets  scarious,  hyaline  and  ciliate  above;  perianth  lobes  l]/2  lines  long, 
tinged  with  dark  brown. — (Juncoides  comosum  Sheldon.) 

One  of  the  earliest  flowers  of  spring,  frequenting  partially  shaded  spots. 
Mar.-Apr.  Var.  subsessilis  Wats,  has  solitary  or  few  nearly  sessile  loose 
pale-colored  spikes. — Olema.  Var.  congesta  Thuill.  has  several  close  sessile 
spikes  forming  a  more  or  less  conical  head. — Lake  Merced. 

LILIACEAE.    Lily  Family. 

Ours  perennial  herbs.  Stems  from  bulbs,  conns  or  root  stocks,  either  scape-like 
and  the  leaves  all  radical,  or  more  or  less  leafy  and  frequently  branching. 
Flowers  regular  and  perfect ;  perianth  with  6  segments  or  lobes,  usually  colored 
alike;  when  strongly  differentiated  by  shape  or  color,  the  outer  3  are  called 
sepals  and  the  inner  3  petals.  Stamens  6,  sometimes  3  or  4.  Ovary  superior, 
commonly  3-celled;  styles  3,  or  1  and  3-cleft  or  with  3  stigmas.  Fruit  a 
capsule  or  berry.  Maianthemum  has  a  2-merous  flower,  Scoliopus  a  1-celled 
ovary,  and  Yeratrum  polygamous  flowers.  The  perianth-segments  are  distinct 
except  in  Brodiaea  and  Odontostomum.  Cauline  leaves  alternate,  sometimes 
whorled  in  Fritillaria  and  Lilium,  netted-veined  and  whorled  in  Trillium. 

A.  Fruit  a  capsule. 

/.     Plants   with   bulbs   or    cortns. 

Stems   from   a   scaly   bulb;   leaves   cauline   and    often    whorled.    or    sometimes    mostly   at 
base. 
Flowers   54   to   1J4   in.  long;   style  often  3-cleft;  perianth-segments  with  a  more  or  less 

circular   nectar-bearing   area    towards    the    base ...1.    Fritillaria. 

Flowers  much  larger,  always  showy;  style  entire;  perianth-segments  not  bearing  nec- 
taries,   but   with    a    nectar-bearing   groove    towards    the    base 2.    Lilium. 

Steins  from  corms;   leaves  all  at  base  and  the  stems  either  scapes  or  scape-like,  or  with 
few  or  reduced  cauline  leaves  in  no.  5  and  in  some  species  of  no.   4. 
Flowers  solitary  or  racemose,  bractless,   borne   on   a  scape-like  stem;   perianth-segments 

equal  or  nearly  so;  leaves  2,  at  the  base  of  the  stem,  broad 3.   Erythkonium. 

Flowers  solitary  on  a  simple  stem,  terminal  on  the  branches  or  umbellately  fascicled 
but  without  involucre  or  circle  of  bracts;  outer  perianth-segments  commonly 
greenish  and  much  smaller  than  the  inner  showy  ones  which  usually  bear  a  con- 
spicuous glandular  pit  near  the  base;  leaves  few,  narrow  and  elongated,  all  radical, 

or    1    or    2    cauline 4.    Calochortus. 

Flowers  in  racemes  terminating  the  branches;  bracts  subulate;  perianth  with  a  narrow 

tube  and  reflexed  segments;  stamens  6;  staminodia  6 5.  Odontostomum. 

Flowers  in  umbels,  always  with  2  or  more  bracts;  leaves  all  radical. 
Perianth-segments-  united    below    into  a   tube;    stamens   6,    often   with    appendaged  or 
winged    filaments    or  3    of    the    stamens    replaced    by    dilated    sterile    filaments    or 

staminodia    6.    Brodiaea. 

Perianth-segments  distinct  or  nearly  so. 

Filaments  arising  from  a  cup-like  appendage 7.   Bloomeria. 

Filaments   not  appendaged,   sometimes  dilated  at  base. 

Leaves  semi-terete ;  bracts  4  to  6 8.  Muilla. 

Leaves  plane  or  convolute-filiform;  bracts  2  or  3 9.  Allium. 

Stems    from    tunicated    bulbs;    perianth-segments    distinct;    leaves    all    or    mainly    radical 
Style  3-cleft,  at  least  slightly;  capsule  loculicidal,  as  in  all  the  preceding. 

Flowers  in  a  simple  raceme   borne  on  a  scape 10.    CamaSSIA. 

Flowers   racemose    in   a    widely   branching    very   ample   panicle. ..  .11.    Chlorogalum. 

Styles   3,   distinct;    capsule   deeply   3-lobed,    septicidal;    flowers   in  a  raceme   or   panicle, 

the   perianth-segments    with    green   glands   at   base 12.    Zygadenus. 

2.     Plants  with  rootstocks. 
Stamens   6;   stems  simple. 

Stem  with  broad  leaves  suggesting  a  cornstalk;  styles  3,  distinct;  flowers  in  a  pubescent 
panicle    • . .  13.    Veeatrum. 
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Stem   with  the  numerous  sedge-like  leaves  mostly  radical,  those  above  reduced. 

Flowers   in  a  dense  raceme;  filaments  glabrous;  styles  3.  distinct. ..  14.   Xerophyllcu. 

Flowers   in  loose  racemes;  filaments  densely  woolly;  style  one,  undivided 

IS.   Narthecium. 
Stem   bearing  at   summit  a   whorl   of  3   broad   nettcd-vcined   leaves  and   a   single  large 

flower;   stamens  6 16.   Trillium. 

Stamens    3,   opposite  the   sepals;   acaulescent;    leaves   2 17.    Scoliopus. 

B.  Fruit  a  berry ;  plant*  with  rootstocks. 
Leaves   broad. 

Stem  very  short,  the  leaves  arising  from  near  the  surface  of  the  ground;  flowers  red, 

in    umbels,    raised    on    a    peduncle 18.    Clintonia. 

Stem  simple,   leafy;    flowers  very   small,  white. 

Raceme    short,    simple,    terminal;    perianth-segments    and    stamens   4,    leaves    1    to    3, 

cordate,    petioled 19.    Maianthemum. 

Raceme  simple  or  compound,  terminal,  composed  of  many  small  flowers;  leaves  several 

to    many,    sessile 20.    Smilacina. 

Stem  branching;    flowers  axillary  at  the  ends  of  the  leafy  branches. ..  .21.     Disporum. 

Leaves    reduced    to    scales;    branchlets    filiform,    clustered    in    the    axils;    bushy-branching 

plant     22.    Asparagus. 

1.    FRITILLARIA  L. 

Stems  erect,  simple,  from  a  bulb  of  thick  fleshy  scales,  bearing  narrow  sessile, 
alternate  or  whorled  leaves;  radical  leaves  large,  ovate  or  elliptic,  borne  only  in 
the  year  or  years  before  the  flowering  stalk  appears.  Flowers  in  racemes  or  soli- 
tary, dull  purple,  brownish,  whitish  or  red.  Perianth  campanulate  to  funnel- 
form,  deciduous,  of  6  distinct  segments,  each  segment  with  a  shallow  nectar- 
bearing  area  near  the  base.  Stamens  6,  inserted  on  the  base  of  the  segments, 
included;  filaments  slender;  anthers  extrorse,  more  or  less  versatile.  Ovary 
sessile  or  nearly  so.  Capsule  membranous,  6-angled  or  winged,  loculicidally 
3-valved.  Seeds  numerous,  in  2  rows  in  each  cell.  (Latin  fritillus,  a  dice-box, 
on  account  of  the  shape  of  the  flower.) 

Styles    united,    stigma    shortly    3-lobed;    perianth    pink,    of    a    uniform    color,    i.e.,    not 

spotted ;  glands  obscure    .*. .  1.   F.  pluriftora. 

Styles  3-parted  above;  stigmas  linear;  glands  mostly  obvious. 

Leaves   in  2  to  3  whorls  on  the  upper  part   of  the  stem  or  the  uppermost   alternate; 
capsule  winged. 

Perianth    scarlet 2.    F.    coccinea. 

Perianth  dark  purple,  mottled  or  checkered  with  greenish  yellow 3.  F.  lanceolata. 

Leaves  mostly  basal,   not  in   distinct  whorls;  capsule  obtusely   angled. 

Raceme  many-flowered;  perianth  yellowish  green,  not  spotted,   1  to  1^   in.  long 

4.    F.    agrestis. 
Raceme  1  to  3-flowered;  perianth  white  or  nearly  so,  J4  to  #  in.  long.... 5.  F.  litiacca. 

1.  F.  pluriftora  Torr.  Pink  Feitillaby.  Stems  6  to  10  in.  high,  from  a 
somewhat  yellowish  bulb  of  few  (6  to  8)  scales;  leaves  few,  oblong-lanceolate, 
4  in.  long,  mostly  basal;  perianth  uniform  pink-purple,  the  segments  obovate- 
oblong,  acutish,  1  in.  long;  glands  obscure;  capsule  as  broad  as  long,  truncate 
at  apex,  narrowed  toward  the  base,  strongly  3-lobed,  each  lobe  with  2  longi- 
tudinal dorsal  ridges  or  wings  with  intervening  depression. 

Foothills  in  adobe  soil:  Solano  and  Yolo  cos.;  upper  Sacramento  Valley, 
east  side. 

2.  F.  coccinea  Greene.  Scarlet  Fritillary.  Stems  slender,  10  to  18  in. 
high;  leaves  3  to  7,  narrowly  linear,  2%  in.  long;  flowers  1  to  4,  campanulate- 
funnelform,  scarlet,  evidently  mottled,  %  to  iy2  in.  long;  segments  recurving 
at  tip,  gland  near  base  of  segment  small,  narrowly  oblong,  3  lines  long. 

Mt.  Hood  and  Napa  ranges  and  north  to  Eden  Valley. 

3.  F.  lanceolata  Pursh.  Checker  Lily.  Stems  1%  to  2  ft.  high;  scales 
few  or  none,  the  lower  portion  of  the  solid  bulb  covered  with  numerous  rice- 
grain  bulblets;  leaves  6  to  9  in  2  or  3  whorls  on  the  upper  part  of  the  stem 
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or  scattered,  ovate-lanceolate,  2  to  4  in.  long ;  racemes  1  to  4-flowered ;  perianth 
deeply  bowl-shaped,  dark-purple  mottled  with  greenish  yellow,  1  to  1%  in. 
long;  segments  ovate  to  oblong,  deeply  concave,  with  a  very  large  ovate- 
lanceolate  gland  in  middle  of  concavity;  gland  deep  green,  sharply  defined, 
often  with  minute  black  dots;  capsule  broadly  winged,  less  than  1  in.  long. 

Near  the  sea:  San  Mateo  to  Pt.  Reyes  and  northward.  Also  called 
Rice-root  Lily.  The  bulbs  live  just  one  year  (Carl  Purdy).  The  solid  bulb 
is  very  characteristic,  all  of  our  other  species  having  scaly  bulbs.  Feb. -Mar. 
Yar.  floribunda  Benth.  Mission  Bells.  Raceme  3  to  many-flowered;  perianth 
campanulate,  dark  purple  or  greenish,  conspicuously  spotted  or  checkered,  6  to 
13  lines  long;  segments  broadly  oblong  or  narrowly  ovate,  distinctly  crisped 
or  erosulate-margined,  the  outer  often  broader;  gland  greenish,  broadly  lance- 
olate, extending  from  the  base  %  or  %  the  way  to  the  apex. — Shady  woods, 
Coast  Ranges  (F.  mutica  Lindl.).  Yar.  gracilis  Wats.  Very  small  flowers 
and  narrower  more  acuminate  segments;  anthers  scarcely  longer  than  broad. — 
Corte  Madera  and  northward  to  Napa  Valley. 

F.  biflora  Lindl.  Black  Lily.  Stem  stout,  %  to  1%  ft.  high,  2  to  3 
(rarely  1) -flowered;  leaves  2  to  6,  mostly  near  the  base,  scattered  or  some- 
what whorled,  broadly  to  narrowly  oblong,  2  to  4  in.  long;  perianth  cam- 
panulate, greenish  or  mostly  dark  purple  or  purple-lined,  8  to  12  lines  long; 
segments  oblong,  tapering  to  each  end,  or  the  inner  segments  elliptic-obovate, 
all  with  a  longitudinal  greenish  glandular  band  running  from  the  base  nearly 
to  the  apex. — San  Luis  Obispo  and  southward  to  Southern  California.  Also 
called  Chocolate  Lily  (Ernest  Braunton). 

4.  F.  agrestis  Greene.  Stink  Bells.  Stems  1  to  1%  ft.  high,  from  very 
deep-seated  bulbs;  leaves  8  to  12,  oblong-oblanceolate  to  linear-lanceolate,  4  to 
5  in.  long;  raceme  3  to  8 -flowered,  the  flowers  nodding  on  the  pedicels  which 
are  abruptly  recurved  at  summit;  perianth  yellowish  green,  the  broadish  mid- 
nerve  prominent  and  running  nearly  to  apex;  segments  1  to  1%  in.  long,  4  to  5 
lines  wide. 

Antioch,  in  grain  fields.  Odor  very  obnoxious.  Possibly  introduced  in  grain 
seed   (Mrs.  K.  Brandegee). 

5.  F.  liliacea  Lindl.  White  Fritillary.  Stems  3  to  8  in.  high,  often 
somewhat  stout  and  succulent,  1  to  5-flowered;  leaves  of  the  radical  tuft  nar- 
rowly or  broadly  oblong,  1%  to  1%  in.  long;  cauline  leaves  few,  linear-oblong 
or  linear;  flowers  dull  white;  perianth -segments  oblong-ovate  to  obovate,  6  to  9 
lines  long,  with  a  greenish  purple-dotted  gland  at  base,  the  greenish  area 
sometimes  extended  upwards  along  the  mid-vein  nearly  or  quite  to  the  apex; 
capsule  stipitate,  truncate  at  each  end,  %  in.  long  and  as  broad. 

Open  rocky  hilltops:  San  Francisco;  Vallejo;  Olema,  ace.  Mrs.  D.  O.  Hunt. 

2.   LILIUM  L.    Lily. 

Stems  simple,  tall  and  leafy,  from  a  scaly  bulb  or  scaly  rootstock.  Leaves 
narrow,  sessile.  Flowers  large  and  showy,  solitary  or  2  to  several  in  a  terminal 
raceme.  Perianth  campanulate  or  funnelform;  its  segments  6,  yellow,  red  or 
white,  often  dotted  or  spotted  with  brown,  distinct,  equal,  spreading  or  re- 
curved, with  a  nectar-bearing  groove  toward  the  base.  Stamens  6,  hypogynous, 
included;  anthers  versatile.  Style  one,  long,  deciduous;  stigma  3-lobed.  Cap- 
sule loculicidal;  seeds  numerous,  flat,  horizontal,  in  2  rows  in  each  cell.  (Greek 
lilion,  the  classical  name.) 
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Scales    jointed;     flowers    red    or    orange. 

Flowers    with    strongly    revolute    segments  ("Turk's    Cap"    type)....l.  L.    pardalinum. 

Flowers  funnelform,  the  upper  third  of  the  segments  recurving 2.  L.  maritimum. 

Scales  not  jointed;  flowers  funnelform,  white,  aging  reddish 3.  L.  rubescens. 

1.  L.  pardalinum  Kell.  Tiger  Lily.  Stems  3  to  6  ft.  high;  rootstock  thick 
and  fleshy,  closely  covered  with  2  or  3- jointed  closely  overlapping  scales, 
branching  and  eventually  forming  large  mat-like  clusters;  leaves  in  whorls 
or  alternate,  linear-lanceolate;  flowers  1  to  many,  racemose  or  the  lower  in 
whorls,  on  long  spreading  pedicels;  segments  2  to  3  in.  long,  6  to  9  lines 
wide,  strongly  revolute,  bright  orange-red  with  a  lighter  orange  center 
and  large  purple  spots  on  the  lower  half;  capsule  narrowly  oblong,  acutely 
angled,  1%  in.  long. 

Stream  banks  and  wet  meadows :  Coast  Ranges,  near  the  sea  or  in  high  mts. ; 
Sierra  Nevada,  3000  to  4000  ft.     Also  called  Leopard  Lily.    June-Aug. 

L.  paevum  Kell.  Rootstock  like  preceding  but  not  branching;  scales  3  or 
4- jointed;  flowers  small  (1  to  1%  in.  long),  funnelform,  only  the  tips  of 
the  segments  spreading.— Sierra  Nevada,  6000  to  9000  ft.,  in  wet  places 
along  streams  or  edges  of  swamps. 

L.  parryi  Wats.  Lemon  Lily.  Rootstock  not  branched;  flowers  clear  lemon 
yellow. — Southern  California  mts. 

2.  maritimum  Kell.  Coast  Lilt.  Stems  1  to  4  ft.  high  with  alternate 
or  rarely  whorled  leaves;  bulb  rhizomatous;  leaves  narrowly  oblanceolate  or 
linear,  1  to  5  in.  long  and  3  to  7  lines  wide;  flowers  1  to  5,  dark  red,  funnel- 
form, horizontal  on  long  pedicels;  segments  spotted  within  with  purple,  1^4 
to  1%  in.  long,  the  upper  %  somewhat  recurved;  stamens  less  than  1  in. 
long,  exceeding  the  style;  capsule  said  to  be  long  and  narrow. 

Low  meadows  near  the  coast  from  Marin  Co.,  northward  to  Ten  Mile  River, 
Mendocino  Co. 

3.  L.  rubescens  Wats.  Chaparral  Lilt.  Stems  2  to  5  ft.  high;  bulbs 
rhizomatous,  the  scales  not  jointed;  leaves  broadly  oblanceolate  or  obovate, 
mostly  acute,  5  to  10  in  a  whorl,  or  the  lower  scattered;  flowers  several 
on  ascending  pedicels  1  to  3  in.  long,  nearly  white,  somewhat  dotted  with 
brown,  aging  to  rose-purple;  segments  1%  or  2  in.  long,  the  upper  %  revolute; 
capsule  obovoid  with  subtruncate  apex  and  abruptly  short  attenuate  base, 
wing-angled,  1%  in.  long. 

Chaparral  slopes  in  the  mountains  from  Marin  Co.  to  Howell  Mt.  and  north- 
ward. Near  the  coast  called  Redwood  Lily;  towards  the  interior  Chaparral 
or  Chamise  Lily. 

L.  humboldtii  R.  &  L.  Stems  3  to  5  ft.  high,  very  stout;  bulb  large,  ovoid, 
more  or  less  oblique,  its  scales  not  jointed;  flowers  large,  orange-red,  spotted 
with  small  maroon  spots,  the  segments  strongly  recurving. — Open  woods  in  lower 
Yellow  Pine  belt  of  Sierra  Nevada  north  of  Yosemite,  3000  to  4000  ft. 
Bulb-scales  possessing  a  remarkably  bitter  principle. 

L.  washinotonianum  Kell.  Washington  Lily.  Stems  4  to  6  ft.  tall,  the 
bulb  ovate,  scales  not  jointed;  flowers  pure  white,  purple-dotted,  aging  pur- 
plish, very  fragrant,  tubular-campanulate,  the  segments  spreading  above,  not 
closely  approximate  in  tube.— Sierra  Nevada,  3000  to  6000  ft.,  in  the  upper  pine 
forests  or  in  thickets.     Shasta  Lily  is  a  variety  with  a  small  bulb. 

3.   ERYTHRONIUM  L. 
Low  herbs  with  short  simple  scape-like  stems  from  deep-seated  membranous- 
coated  conns.     Leaves  2,  radical   or  nearly  so.     Plants  before   coming  into 
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flower  (first  or  second  year)  are  stemless,  producing  simply  one  broad  long- 
petioled  leaf.  Flowers  large,  solitary  or  several  and  racemose;  perianth- 
segments  distinct  with  longitudinal  nectar-bearing  groove  and  2  or  4  scale-like 
processes  at  base,  or  only  the  inner  segments  so  provided.  Stamens  6,  hypogy- 
nous,  shorter  than  the  perianth.  Style  3-lobed  or  -cleft;  stigmas  3.  Capsule 
somewhat  3 -angled,  loculicidal.  (Greek  eruthros,  red,  the  color  of  the  flowers 
in  some  species.) 

1.  E.  calif ornicum  Purdy.  Fawn  Lily.  Scapes  5  to  9  in.  high,  1  to  2 
or  even  5-flowered;  leaves  mostly  2,  oblong,  obtuse,  4  to  6  in.  long,  1  to  1%  in. 
wide;  flowers  nodding,  creamy  white,  the  base  of  the  segments  orange; 
segments  broadly  oblong,  tapering  from  the  middle  or  below  the  middle  to  base 
and  apex,  1%  in.  to  lty  in.  long,  5  to  7  lines  wide,  auricled  at  base;  inner 
segments  longitudinally  2-channeled  on  back;  capsule  obovoid,  1  in.  long. — 
(E.  grandiflorum  Wats,  et  al.,  not  Pursh.) 

Middletown  and  Healdsburg  to  Cloverdale  (where  it  is  very  abundant  and 
called  "Easter  Lily")  and  northward  to  Ukiah  and  Bound  Valley.  Mar. 
Corms  slender,  not  producing  offsets. 

E.  haetweoii  Wats.  Corms  forming  offsets  freely  at  the  end  of  filiform 
filaments  originating  from  their  base;  leaves  richly  mottled;  flowers  white  or 
cream  with  orange  or  yellow  base,  borne  in  an  umbel  which  is  sessile  between 
the  leaves,  each  flower  thus  appearing  to  be  raised  on  a  scape  of  its  own; 
inner  segments  auricled. — Sierra  Nevada  foothills,  Tehama  to  Mariposa  cos. 

E.  purpurascens  Wats.  Leaves  not  mottled,  undulate-margined,  dark  metal- 
lic green;  flowers  very  small,  light  yellow,  tinged  purple  after  a  few  days, 
1  to  8  crowded  on  a  raceme;  filaments  filiform. — Sierra  Nevada,  Placer  to 
Plumas  cos.,  above  4000  ft. 

E.  revolutum  Sm.  Scapes  1  or  2-flowered;  leaves  lightly  mottled;  flowers 
white  or  light-pink,  aging  purplish;  filaments  broadly  dilated,  almost  conniv- 
ing around  style. — Mendocino  and  Humboldt  cos.,  10  to  15  miles  from  the  coast, 
in  a  strip  about  4  miles  wide   (Carl  Purdy),  and  far  northward. 

4.   CALOCHORTUS  Pursh.    Mariposa  Lily. 

Stems  from  membranous-coated  corms,  with  few  narrow  radical  or  cauline 
leaves  and  showy  white,  yellow,  lilac  or  bluish  flowers  borne  terminally  on 
the  stem  or  branches  or  in  an  umbellate  fascicle.  Perianth  deciduous,  the 
segments  distinct  and  more  or  less  concave.  Sepals  lanceolate,  greenish  or 
sometimes  colored.  Petals  for  the  most  part  broadly  cuneate-obovate  and 
usually  with  a  conspicuous  gland  or  pit  near  the  base.  Stamens  6,  on  the 
base  of  the  segments.  Ovary  triquetrous;  stigmas  sessile,  recurved,  persistent. 
Capsule  elliptical  or  oblong,  membranaceous,  3 -angled  or  -winged,  commonly 
septicidally  dehiscent.  Seeds  numerous,  in  2  rows  in  each  cell,  somewhat  flat- 
tened. (Greek  kalos,  beautiful,  and  chortos,  grass,  in  allusion  to  the  flowers 
and  grass-like  leaves.) 

Flowers    and    capsule    erect,    the    former    open    campanulate;    gland    densely    hairy;    stem 
bearing  bulblets  at  base;   radical   leaves  usually  a  pair,   channeled,  linear. — Mariposa 
Lilies. 
Petals  mostly  white  or  lilac,  with  an  eye-spot;   gland   round;   capsule  linear  or  linear- 

clavate 1.   C.  venustus. 

Petals  clear  lilac;   gland  small,  round  and  densely  hairy,   or  absent;  capsule  linear.... 

2.  C.  splcndens. 
Petals  yellow,   usually  without  eye-spot;   gland   lunate;   capsule  attenuate  from   a  broad 

base 3.  C.  iuteus. 

Flowers  erect  or  ascending,   campanulate;   petals   with  a   transverse  scale  covering  upper 
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portion  of  gland;  capsule  nodding;   stem  low,   bulblet-bearing  in  none  of  the  follow- 
ing except  the  first;   the  radical   leaf  long   and  conspicuous,   surpassing  the   inflores- 
cence.— Star  Tulips. 
Petals  lilac,   glabrous  or   nearly  so;    stem  bulblet-bearing  at  base;    open   wet   meadows. 

4.  C.  unifiorus. 

Petals  white  with  scant  hairs  on  lower  third;  woodland  plants 5.  C.  umbellatus. 

Petals  white  or  purplish  blue,  covered  with  long  erect  hairs 6.  C.  maweanus. 

Flowers  and  capsules  nodding;  petals  strongly  incurved  or  arched,  the  gland  transversely 
crested  or   hairy;   capsule  elliptical   or   broadly  oblong,   deeply   triquetrous,    the   lobes 
thin,   acute  or  winged. — Globe  Tulips. 
Petals  white;  glands  lunate,  with  4  transverse  imbricate  scales  fringed  with  short  gland- 
ular  hairs 7.  C.    albus. 

Petals  yellow. 

Gland  clothed   with  long  thick  hairs;    petals  above  gland   with  scattered   hairs 

8.  C.  pulchellus. 
Gland  bordered  with  stiff  hairs  which  cross  each  other;  petals  above  gland  glabrous. 

9.  C.  amabilis. 

1.  C.  venustus  Dougl.  White  Mariposa  Lily.  Stem  erect,  stiff,  usually 
branching,  4  to  10  in.  high,  1  to  4-flowered;  bulblet  at  base  usually  1;  radical 
leaves  1  or  2,  linear,  1  to  3  lines  wide,  very  glaucous;  pedicels  2  to  8  in.  long; 
sepals  oblong-lanceolate,  acuminate,  1  to  1%  in.  long;  petals  broadly  cuneate- 
obovate,  1  to  1%  in.  broad,  1  to  2  in.  long,  white  to  lilac  with  an  eye-spot 
in  the  middle,  frequently  penciled  toward  the  base,  and  often  with  a  trans- 
versely oblong  rose-colored  blotch  near  the  apex;  gland  roundish,  lunate, 
or  oblong,  densely  matted  with  short  hairs;  filaments  dilated,  shorter  than  or  a 
little  exceeding  the  anthers;  capsule  linear  or  linear-clavate,  2  to  3%  in. 
long,  the  sides  obliquely  and  rather  closely  veined. 

Light  sandy  soil  or  in  alkaline  fields:  Coast  Ranges;  Great  Valley;  Sierra 
Nevada. 

2.  C.  splendens  Dougl.  Mariposa  Lily.  Stems  often  bulblet-bearing  at 
base,  1  to  1%  ft-  high,  slender;  sepals  ovate,  acuminate,  about  equaling  the 
petals;  these  broadly  fan-shaped,  clear  lilac,  with  long  scattered  hairs  below 
the  middle,  1  to  1*4  in.  long,  about  as  broad  as  long;  gland  small  and  round, 
covered  by  a  dense  mass  of  short  hairs,  or  absent;  filaments  3  times  as  long  as 
the  anthers;   capsule  linear. 

Eastern  Lake  and  Colusa  cos.  to  Monterey  and  southward. 

3.  C.  luteus  Dougl.  Yellow  Mariposa  Lily.  Stem  erect,  slender, 
often  branching,  7  to  10  in.  high;  bulblets  enclosed  within  radical  sheath 
of  stem;  radical  leaves  linear,  1  to  3  lines  wide;  sepals  narrowly  ovate- 
lanceolate,  acute,  yellowish  within;  petals  fan-shaped,  as  long  as  broad,  with 
a  rather  obvious  claw,  yellow  or  orange,  usually  without  a  central  blotch  but 
with  penciled  lines  radiating  from  gland  to  center  of  petal,  %  to  2  in.  long; 
gland  broad,  lunate,  densely  hairy,  with  ascending  matted  yellow  hairs; 
above  this  to  middle  of  petal  the  hairs  few  and  scattering;  stamens  about 
equaling  style,  the  filaments  not  dilated  or  slightly  toward  the  base,  a  little 
longer  than  the  anthers;  capsule  attenuate  from  a  broad  triangular  base,  1\U 
to  2  in.  long. 

Coast  Ranges,  foothills  and  low  rolling  gravelly  or  dry  land.    May. 

4.  C.  unifiorus  H.  &  A.  Stem  low,  flexuous,  4  to  8  in.  high,  with  1  to  4 
bulblets  beneath  the  surface;  radical  leaves  4  to  6  lines  broad,  exceeding 
the  stem;  bracts  linear-lanceolate,  long,  and  conspicuous;  flowers  2  to  10  in 
1  to  3  umbels,  on  long  flexuous  pedicels  which  are  3  to  10  in.  long;  sepals  ovate- 
lanceolate,  greenish-lilac;  petals  lilac,  cuneate,  somewhat  truncate,  denticulate, 
10  to  12  lines  long,  naked  above,  sparingly  hairy  immediately  above  the  gland; 
this  shallow,  not  pitted,  with  a  narrow  triangular  appresscd  scale. 
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Calistoga  to  Monterey  in  low  wet  lands.    Apr. -May. 

5.  C.  umbellatus  Wood.  Stems  3  to  10  in.  high,  not  bulblet-bearing, 
simple  or  branching;  herbage  glaucous;  radical  leaf  solitary,  exceeding  the 
inflorescence ;  flowers  2  to  6 ;  sepals  oblong,  acuminate,  greenish-white,  or  slight- 
ly tinged  with  lilac;  petals  white  or  slightly  lilac-tinged,  obovate,  or  fan- 
shaped,  slightly  concave,  6  to  9  lines  long;  gland  covered  by  an  ascending 
appressed  scale,  which  on  its  upper  (free)  margin  is  lightly  fringed;  on  each 
side  of  the  gland  is  a  hairy  area  (with  a  purple  spot  below  it),  the  petals 
otherwise  naked;  stamens  %  the  length  of  the  petals. 

Low  wooded  hills:     Marin  Co.;  Oakland  Hills;  Walnut  Creek.    Apr. 

6.  C.  maweanus  Leicht.  Pussy's  Ears.  Stem  mostly  simple,  3  to  5  in. 
high,  bearing  an  umbel  of  2  to  4  flowers  and  with  mostly  1  radical  leaf  (1  ft. 
long  or  less  and  3  to  8  lines  wide)  which  much  surpasses  the  inflorescence; 
sepals  oblong  or  elliptical  and  acute,  or  ovate-lanceolate,  equaling  or  much 
shorter  than  the  petals;  these  orbicular,  obovate  or  somewhat  rhomboidal,  with 
a  broadly  or  abruptly  acute  apex,  6  to  10  lines  long,  the  upper  surface  covered 
with  long  white  or  bluish  hairs;  gland  covered  above  with  a  narrow  trans- 
verse scale,  the  petal  densely  hairy  above  the  scale  and  naked  below  the  pit. 

San  Francisco  Bay  northward  in  the  Coast  Banges.     Apr. 

7.  C.  albus  Dougl.  White  Globe  Tulip.  Stem  stout,  glaucous,  branching, 
1  to  2  ft.  high;  radical  leaves  elongated  lanceolate,  acuminate,  1  to  1%  ft. 
long,  %  to  1  in.  wide ;  bracts  f oliaceous,  3  to  5  in.  long ;  sepals  shorter  than  the 
petals,  ovate,  acuminate,  greenish-white;  petals  white,  purplish  at  base,  ovate- 
orbicular,  acutish,  with  scattering  long  silky  yellow  hairs  above  gland,  1  to  1*4 
in.  long;  gland  lunate,  shallow,  with  4  transverse  upwardly  imbricate  scales, 
fringed  with  close  short  yellow  or  white  glandular  hairs;  anthers  oblong, 
mucronate;  capsule  1  to  2  in.  long,  %  to  1  in.  broad,  abruptly  short-beaked; 
seeds  brown,  pitted. 

Coast  Range  woods  near  the  coast  from  Ukiah  to  Monterey  and  southward 
to  Southern  California. 

8.  C.  pulchcllus  Dougl.  About  1  ft.  high,  much  branched,  each  branch 
terminating  in  an  umbel  of  2  or  3  pendulous  flowers,  the  bract  surpassing  the 
peduncle;  sepals  greenish,  ovate-lanceolate,  shorter  than  the  light  yellow 
petals,  which  above  the  gland  are  covered  with  scattered  hairs,  below  it 
smooth  and  with  the  margins  ciliate;  gland  placed  a  little  below  the  center 
of  the  petal,  the  margin  of  the  pit  clothed  with  long  and  thick  hairs. 

Occurring  on  Mt.  Diablo;  collected  in  early  days  by  Douglas  at  some  un- 
known station  and  little  known  since. 

9.  C.  amabilis  Purdy.  Golden  Lily  Bell.  Stem  flexuous,  dichotomously 
branching,  varying  in  height  from  a  few  in.  (and  2  or  3-flowered)  to  1%  ft. 
high  (and  10  to  12-flowercd) ;  radical  leaves  %  to  %  in.  wide,  elongated, 
green  and  glossy,  equaling  or  exceeding  the  stem;  bracts  linear-lanceolate,  ex- 
ceeding or  equaling  the  flowers,  diminishing  upward,  the  lowest  4%  in.  long; 
flowers  on  nodding  pedicels,  sub-globose,  golden -yellow;  sepals  sometimes  green- 
ish, elliptic-ovate,  abruptly  acute,  12  to  15  lines  long,  a  trifle  shorter  than 
the  suborbicular  petals  which  are  conspicuously  ciliate  on  the  margin  and  strong- 
ly arched  or  incurved,  their  apices  overlapping;  gland  a  deeply-set  pit  (visible 
from  the  outside  as  a  ridge  or  convexity)  and  covered  by  a  dense  fringe  of 
appressed  yellow  hairs  growing  from  the  upper  margin  and  which  cross  each 
other  over  the  pit;  petals  otherwise  glabrous;  anthers  oblong,  2  lines  long, 
rather  shorter  than  the  filament;  capsule  elliptical,  1V4  in.  long, 
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North  Coast  Ranges:  Ukiah;  Sonoma;  Green  Valley  (Solano  Co.);  Vaca 
Mts.    Apr.    Also  called  Cat's  Ears  and  Fairy  Lantern. 

5.    ODONTOSTOMUM  Torr. 

Stems  flexuous,  branching,  from  a  conn.  Leaves  linear,  mostly  radical, 
sheathing  the  stem.  Flowers  in  bracted  racemes  terminating  the  branches. 
Perianth  with  a  narrow  tube  and  with  the  limb  divided  into  6  soon  reflexed 
segments,  the  outer  3  slightly  longer  and  cucullate  at  tip;  stamens  6,  inserted 
on  the  throat  and  alternating  with  as  many  short  staminodia,  those  opposite 
the  outer  segments  longer;  the  stamen  opposite  the  lower  outer  segment 
stands  alone  and  faces  the  remaining  5,  which  approximate  each  other 
by  their  filaments  on  the  upper  side  of  the  flower.  Ovules  2  in 
each  cell  but  only  1  maturing.  Capsule  obovate,  3-lobed,  loculicidal.  (Greek 
odous,  tooth,  and  stoma,  mouth,  on  account  of  the  erect  subulate  filaments  at 
the  throat  of  the  flower.) 

1.  O.  hartwcgii  Torr.  Plants  erect,  5  to  10  in.  high;  radical  leaves  3  to  9 
in.  long,  2  to  3  lines  wide  with  caudate-attenuate  apex;  racemes  2  to  5  in.  long; 
bracts  and  bractlets  subulate;  perianth-tube  3  lines  long,  the  reflexed  segments 
nearly  or  quite  as  long,  narrowly  oblong,  5  or  6-nerved,  1%  to  2%  lines  long. 

Dry  hard  soil  in  the  foothills:     Napa  Range;  Sierra  Nevada  foothills.    May. 

6.   BRODIAEA  Sm. 

Scapes  from  corms,  erect  and  straight,  or  sometimes  elongated  and  twining. 
Leaves  mostly  few  and  grass-like.  Umbels  loose  or  capitate.  Pedicels  jointed 
beneath  the  perianth.  Perianth-tube  various.  Stamens  6,  or  the  alternate 
stamens  replaced  by  dilated  sterile  filaments  or  staminodia.  Filaments  slender 
or  more  frequently  winged  and  produced  beyond  the  anther  in  the  form 
of  thin  appendages.  Ovary  on  a  short  stipe  or  sessile.  Capsule  loculicidal, 
beaked  by  the  style  which  splits  with  the  valves.  (James  Brodie,  F.  L.  S., 
Scotch  botanist.) 

Umbel  loose,  mostly  few-flowered,  borne  on  a  short  rigidly  erect  scape;  pedicels  firm; 
perianth-tube  turbinate  or  urn-shaped;  stamens  inserted  high  on  the  perianth,  those 
with  anthers  3;  those  opposite  outer  segments  changed  to  staminodia  and  bearing  white 
petal-like  plates;  anthers  innate;  corms  not  flattened. — Hookera. 
Scapes  almost  wholly  subterranean,  the  umbel  sessile  on  the  ground;  staminodia  yellow- 
ish    1 .  B.  terrestris. 

Scapes   3  to    18  in.   high;   staminodia  white. 

Perianth    turbinate-campanulate ;    staminodia    commonly    retuse,    longer    than    the    sta- 
mens     2.  B.    minor. 

Perianth-tube   oblong    with    rotate    or    recurving    segments;    staminodia    acute,    mostly 
shorter   than   the  stamens 3.  B.   grandidora. 

Umbel  mostly  capitate,  many-flowered,  borne  on  a  straight  erect  or  even  very  tall  and 
twining  scape;  perianth-tube  urn-shaped  or  tubular,  angular  or  saccate  and  more  or 
less  inflated;  stamens  6,  all  with  innate  anthers  or  those  opposite  the  outer  segments 
with  half-sized  anthers  or  changed  to  staminodia;  leaves  mostly  2,  fleshy. — Dichel- 
ostemma. 
Stamens  with  anthers  3. 

Flowers   scarlet  with   chrome-gteen    segments;   anthers  bifid   at   each   end;   staminodia 

broad,    truncate,    corona-like 4.    B.    ida-maia. 

Flowers  rose-red  or  pinkish;   filaments  and  staminodia  emarginate;  scapes  very  much 

elongated,  commonly  twining 5.    B.   calif  ornica. 

Flowers  blue-purple;   anthers  bifid  at  each  end,   sessile;   staminodia   deeply  cleft 

6.    B.    congrsta. 
Stamens  with   anthers   6;   inner   filaments  with   two   lanceolate  appendages   extended   be- 
yond  the   anthers;   bracts  conspicuous,   of   a    violet-purple    or   metallic   color 

7.   B.   capitata. 

Umbel  loose,  many-flowered,  borne  on  a  straight,  erect,  and  rather  slender  scape;  flowerg 
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blue,    white,    or   yellow;    perianth-tube    narrowly    turbinate    to    open-campanulate,    not 
inflated   nor  angular  nor  saccate,   longer   or   shorter   than   the   segments;    stamens   6; 
anthers  versatile;   filaments  slender  or  winged;  ovary  on  slender  stipe  or  rarely  sub- 
sessile;   corms  somewhat  flattened. — Triteleia. 
Flowers  yellow;   filaments  dilated,   forked  at  apex,   the  anther  borne  on  a  cusp  in  the 

middle  of  the  notch 8.  B.  ixioides. 

Flowers  commonly  blue  or  purple,  sometimes  pale  or  nearly  white;     filaments  filiform, 
short. 

Perianth-tube  clavate  at  base ;   ovary  bluish 9.  B.  laxa. 

Perianth-tube    turbinate;    ovary    yellow 10.  B.  peduncularis. 

Flowers  white;  filaments  with  broadly  triangular  and  slightly  united  bases 

11.    B.    hyacinthina. 

1.  B.  terrestris  Kell.  Scape  very  short,  scarcely  rising  above  the  surface 
of  the  ground,  or  altogether  subterranean;  umbels  2  to  10  or  20-flowered, 
the  slender  pedicels  3  to  4  in.  long;  perianth  purple,  8  to  10  lines  long,  the 
limb  rotate;  anthers  oblong,  sagittate,  1%  lines  long,  slightly  longer  than 
the  filaments  and  shorter  than  the  staminodia,  these  yellowish,  emarginate  and 
with  revolute  edges. — (Hookera  terrestris  Greene.) 

Near  the  coast  from  Monterey  and  Watsonville  to  Mendocino;  common  in 
sandy  soil  in  the  region  about  San  Francisco.     June- July. 

2.  B.  minor  Wats.  Scapes  slender,  3  to  6  in.  high,  bearing  an  umbel  of  2 
to  5  blue  flowers  on  pedicels  1  to  2%  in.  long;  perianth  8  to  12  lines  long,  its 
tube  oblong  or  even  slightly  inflated,  the  segments  rotately  spreading  or  often 
strongly  recurved,  each  with  a  mid-vein,  green  on  back  and  running  down 
to  base  of  perianth;  outer  perianth-segments  narrowed  towards  the  apex, 
mucronulate ;  inner  segments  broadly  oblong,  obtuse ;  anthers  2  lines  long,  sagit- 
tate at  base,  deeply  bifid  at  apex;  staminodia  broadly  ligulate  or  with  somewhat 
involute  margins,  at  apex  commonly  retuse  and  mucronulate,  somewhat  (often 
much)  exceeding  the  anthers. — (Hookera  minor  Ktze.) 

Dry  and  often  gravelly  soil  of  the  plains  and  low  hills  of  the  Sacramento 
and  San  Joaquin  valleys  and  southward  to  Southern  California. 

3.  B.  grandiflora  Smith.  Harvest  Brodiaea.  Scape  stout,  7  to  18.  in. 
high;  leaves  1  line  broad,  thick  or  somewhat  terete,  about  equaling  the  scape; 
umbels  3  to  11-flowered,  pedicels  unequal,  1  to  3%  in.  long;  perianth  violet- 
purple,  1*4  to  1%  in.  long;  segments  narrowly  oblong,  longer  than  the  tube, 
in  age  withering  and  becoming  caudate;  anthers  4  or  5  lines  long,  sagittate 
at  base,  entire  at  apex  or  nearly  so,  exceeding  or  at  least  equaling  the 
oblong-lanceolate  mostly  acute  staminodia;  capsule  stipitate,  the  body  about  5 
lines  long. — (B.  calif ornica  Lindl.     Hookera  coronaria  Salisb.) 

The  most  common  species  in  the  Bay  region,  flowering  in  May  and  early 
June  at  the  time  of  the  hay  harvest  when  the  hills  and  fields  are  turning 
brown.      Also  through  the  interior  to  the  Sierra  Nevada  foothills. 

4.  B.  ida-maia  (Wood)  Greene.  Fire-cracker  Plant.  Scape  slender, 
erect,  1  to  3  ft.  high,  bearing  an  umbel  of  6  to  13  flowers  with  jointed  pedicels 
1*4  in.  long  or  less;  leaves  linear;  perianth-tube  scarlet,  persistent,  broadly 
tubular,  slightly  6-saccate  at  the  truncate  base,  slightly  constiicted  above,  1  to 
1*4  in.  long;  segments  chrome-green,  short,  erect  or  sometime*  reflexed,  2  or  3 
lines  long;  stamens  3,  inserted  on  the  throat  opposite  the  inner  segments, 
their  filaments  very  short;  anthers  innate;  staminodia  3,  vhite;  capsule  tri- 
angular-ovate, acuminate,  its  stipe  2  or  3  lines  long;  seeds  angular,  black. — 
(Brevoortia  ida-maia  Wood.    Brodiaea  coccinea  Wats.) 

Wooded  foothills  and  mountain  slopes  from  Marin  Co.  to  Mendocino  and 
Shasta  cos.    A  showy  and  curious  species. 
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5.  B.  californica  Jepson,  n.  comb.  Twining  Brodiala.  Scape  rougnish,  2 
or  3  ft.  high  and  lax,  or  twining  over  bushes  and  attaining  a  height  of  7  or  8 
ft.;  corm  nearly  1  in.  broad;  leaves  1  ft.  long  or  more,  4  to  6  lines  broad, 
carinate;  umbels  short  and  dense,  18  to  30-flowered;  pedicels  %  to  1  in.  long; 
perianth  rose-red  or  pinkish,  6  to  8  lines  long;  tube  3  to  4  lines  long  and 
broad,  6-angled,  the  angles  produced  into  sacs  somewhat  above  the  middle; 
segments  rotate,  their  tips  recurved;  stamens  3,  inserted  on  the  throat  opposite 
the  inner  segments,  their  filaments  short,  winged,  emarginate;  staminodia  3, 
opposite  the  outer  segments,  ligulate,  emarginate;  capsule  ovate,  acuminate, 
on  a  short  stipe;  seeds  angled,  black,  usually  1  in  each  cell. — (Stropholirion 
calif ornicum  Torr.     Brodiaea  volubilis  Baker.     Hookera  volubilis  Jepson.) 

Hill  country  of  the  Coast  Banges  and  foothills  of  the  Sierra  Nevada. 

6.  B.  congesta  Smith.  Ookow.  Scape  2  to  3%  (or  even  5)  ft.  high,  often 
flexuous;  heads  short-racemose,  6  to  16-flowercd,  subtended  by  3  to  5  ovate  sub- 
acuminate  bracts  4  lines  long;  leaves  as  long  or  nearly  as  long  as  the  scape, 
2  to  6  lines  wide;  flowers  blue  or  purplish,  7  to  8  lines  long,  in  a  dense  head; 
perianth-segments  spreading,  oblong,  shorter  or  longer  than  the  tube,  which 
is  slightly  constricted  at  apex;  anthers  3,  sessile;  staminodia  deeply  cleft, 
wholly  sterile,  surpassing  the  anthers;  capsule  sessile,  5  lines  long. — (Hookera 
congest  a  Jepson.) 

Open  hills  in  the  Coast  Banges  from  the  Oakland  Hills  northward.  Apr.- 
May. 

7.  B.  capitata  Benth.  Blue  Dicks.  Scapes  erect,  7  to  14  in.  high,  ending 
in  a  head-like  umbel  of  7  to  8  flowers,  with  about  4  dark  purple  or  metallic 
bracts;  bracts  round-ovate  or  elliptic-oblong,  5  lines  long;  flowers  blue,  7  lines 
long;  perianth-segments  elliptic-ovate,  obtuse,  4  lines  long;  stamens  with 
anthers  6;  filaments  opposite  the  inner  perianth-segments  with  a  broad  mem- 
branous wing  extended  beyond  the  anthers  as  two  lanceolate  appendages; 
stamens  opposite  outer  perianth-segments  with  filaments  dilated  toward  the 
base  only,  their  anthers  less  than  %  the  size  of  those  of  the  other  set;  append- 
ages convergent  or  connivent,  forming  a  corona  and  more  or  less  concealing 
the  anthers. — (Hookera  capitata  Ktze.) 

Very  common  on  hillsides  in  the  Bay  region  and  southward  to  Southern 
California.    Feb.-May. 

8.  B.  ixioides  (Ait.  f.)  Wats.  Golden  Brodiaea.  Scape  %  to  1%  ft. 
high,  usually  scabrous;  leaves  2,  14  in.  long  or  less;  umbels  16  to  26-flowered; 
pedicels  1%  in.  long  or  less;  flowers  about  10  lines  long,  salmon-yellow,  with 
a  conspicuous  black-purple  vein  on  the  outside  running  from  the  apex  to  the 
base  of  each  segment;  stamens  alternately  long  and  short,  the  filaments  dilated 
and  bifurcate  at  the  winged  summit,  the  oblong  anthers  on  a  cusp  in  the 
notch. — (Hookera  ixioides  Ktze.) 

Common  in  the  foothills  of  the  Coast  Banges  and  Sierra  Nevada.  May. 
Yar.  lugens  Jepson.  Broad  appendages  of  the  filaments  rounded  at  apex, 
not  forked;  entire  tube  exteriorly  dark  brown,  approaching  black. — Vaca  Mts. 

9.  B.  laxa  (Benth.)  Wats.  Grass  Nut.  Scape  1  to  2  ft.  high,  rigid 
and  stoutish,  from  a  usually  deep-seated  edible  corm ;  umbel  10  to  25-flowered ; 
pedicels  1  in.  long,  more  or  less;  perianth  violet-purple,  rarely  white,  1%  to 
1%  in.  long,  funnelform,  clavate  at  base,  its  segments  shorter  than  the  tube; 
stamens  6,  all*  anther-bearing;  filaments  inserted  high  on  the  perianth -tube, 
2  lines  long;  anthers  ovate-lanceolate  with  a  2-lobed  base,  1%  lines  long;  ovary 
on  a  slender  stipe  ^  to  %  in.  long. — (Hookera  laxa  Ktze.) 
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•  ^$v^Vtf  3*^&£ut  species,* cbmihon  ini' adobe  fields  or  on  adobe  hillsides. 
May. 

10.  B.  peduncularis  Wats.  Scapes  erect,  1*4  to  3  ft.  high;  umbel  3  to 
15-flowered,  the  pedicels  slender,  2%  to  4  or  even  6  or  10  in.  long;  perianth 
pale  ros'vpurplc  or  nearly  white,  6  to  9  lines  long,  the  segments  longer  than  the 
tube,  widely -spreading;  ovary  yellow;  stipe  of  capsule  1%  to  3  lines  long. — 
(Hookcra  peduncularis  Ktze.) 

Low  wet  ground:  Tiburon,  Miss  H.  A.  Walker  (all  the  stamens  with  short 
filaments),  and  north  to  Lake  Co. 

11.  B.  hyacinthina  Baker  var.  lactca  Baker.  White  Brodiaea.  Scapes 
1  to  1%  ft.  high;  umbels  20-flowered,  more  or  less;  pedicels  from  y2  to  2  in. 
long;  perianth  opcn-campanulate,  cleft  below  the  middle,  white  or  bluish 
white  with  green  mid-veins,  5  to  7  lines  long;  filaments  with  broadly  triangular 
and  slightly  united  bases,  attenuate  above  and  tipped  with  an  anther  %  line 
long ;  ovary  with  3  glandular  pits  towards  the  summit ;  capsule  short-stipitate. — 
(B.  lactea  Wats.  Hookera  hyacinthina  (Lindl.)  Ktze.  var  lactea  (Baker) 
Jepson.) 

Common  in  low  moist  ground  in  the  Coast  Ranges  and  Great  Valley.  Also 
called  White-flowered  Grass-nuts. 

7.    BLOOMERIA  Kell. 

Scape  from  a  fibrous-coated  conn.  Leaves  linear,  carinate.  Umbel  with 
many  yellow  flowers;  pedicels  jointed  at  the  summit  and  subtended  by  mem- 
branous bracts.  Perianth  persistent,  of  6  nearly  equal  distinct  linear-oblong 
segments.  Stamens  6,  inserted  on  the  base  of  and  rather  shorter  than  the 
segments;  filaments  filiform,  surrounded  at  base  by  a  cup-like  appendage  which 
is  free  from  the  perianth.  Capsule  sub-globose;  seeds  4  to  8  in  each  cell, 
angular  and  wrinkled ;  style  persistent  and  splitting  with  the  loculicidal  capsule. 
— (H.  G.  Bloomer,  a  pioneer  botanist  of  San  Francisco.) 

1.  B.  aurea  Kell.  Golden  Bloomeria.  Scapes  6  to  9  in.  high,  minutely 
scabrous;  leaves  2,  one  of  them  as  long  as  the  scape;  pedicels  30  to  45,  1% 
to  2  in.  long;  bracts  several,  subulate-lanceolate;  perianth -segments  subrotate, 
5  to  6  lines  long;  appendages  minutely  papillose;  capsule  nearly  3  lines  long. 

Pacheco  Pass,  New  Idria,  Monterey  Co.  and  southward. 

8.    MUILLA  Wats. 

Like  Allium  but  the  herbage  without  the  taste  or  odor  of  onions.  Scape 
from  a  fibrous-coated  corm  and  bearing  an  umbel  subtended  by  several  small 
scarious  bracts.  Leaves  very  narrow,  almost  terete.  Bracts  4  to  6,  lanceolate 
or  linear.  Perianth  subrotate,  persistent,  of  6  nearly  equal  slightly  united 
oblong-lanceolate  segments,  greenish  or  yellowish  white  with  a  dark  2-nerved 
mid-rib.  Stamens  inserted  near  the  base;  filaments  filiform;  anthers  versatile. 
Ovules  8  to  10  in  each  cell;  style  clavate,  persistent  and  at  length  splitting. 
Capsule  globose,  scarcely  lobed,  loculicidal.  Seeds  compressed  and  angled. 
(Anagram  of  Allium.) 

1.  M.  maritima  Wats.  Scapes  3  to  9  in.  high,  equaled  by  the  narrow 
(Yj  to  1  line  wide)  leaves;  umbels  4  to  12-flowered,  the  pedicels  unequal,  2  to 
10  lines  long;  perianth-segments  2  or  3  lines  long;  capsule  3  lines  long. 

Low  alkaline  fields:      Sacramento  Valley   to   Monterey. 
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9.   ALLIUM  L.    Wild  Onion. 

Herbage  with  the  characteristic  taste  and  odor  of  onions.  Scape  from  a 
tunicated  or  sometimes  rhizome-like  bulb  or  from  a  conn,  with  radical  leaves, 
and  bearing  an  umbel  or  head  of  flowers  subtended  by  2  or  3  thin  whitish 
or  scarious  bracts.  Leaves  narrow  and  plane,  or  convolute-filiform.  Perianth 
of  6  distinct  or  nearly  distinct  equal  segments,  campanulate  or  spreading. 
Stamens  inserted  on  the  base  of  the  segments;  filaments  often  dilated  below; 
anthers  versatile.  Style  filiform,  persistent.  Capsule  obova,te  or  globose, 
obtusely  3-lobed,  often  crested;  seeds  1  or  2  in  each  cell,  black,  wrinkled. 
(Ancient  Latin  name  of  garlic.) 

A.  Plants   with    corms. 

Scape   terete,   arising  laterally   from   a   corm  which   propagates   by   bulb-bearing   offshoots. 

Scape  3   or  4  in.  high    (?);  perianth-segments  twice  longer  than  the  stamens 

1.  A.  bolanderi. 
Scape  1   to  2  ft  high;  perianth-segments  ft   longer  than  the  stamens.. 2.  A.  uni folium. 

B.  Plants   with    bulbs. 

Scape   much   flattened   and   two-edged,    from   a    tunicated    bulb;    leaves   2,    broadly   linear, 
falcate. 

Perianth-segments  spreading  at  tip,  nearly   twice   as  long  as   the  stamens 

3.  A.  falcifolium. 

Perianth-segments  nearly  erect,  only  ft   longer  than  the  stamens 4.    A.   brexveri. 

Scape  terete,  arising  vertically   from  a  tunicated  bulb;  leaves  narrowly  linear,  several. 
Perianth   rose-color. 

Ovary-cells    with    an    obscure    thickened    ridge    on    each    side    toward    the    summit; 

montane     5.  A.  lacunosum. 

Ovary-cells  with  2  very  narrow  central  crests;   low  hills 6.  A.  serratum. 

Perianth  white  or  light  pink;  leaves  convolute-filiform 7.  A.  attenuifolium. 

1.  A.  bolanderi  Wats.  Corms  sometimes  clustered,  oblique,  the  coats  with 
an  obscure  delicate  close  undulate-serrate  reticulation;  scape  lateral,  very 
slender;  pedicels  10  to  17,  slender,  5  to  10  lines  long;  bracts  2,  7  or  8  lines  long, 
ovate-lanceolate,  acuminate;  flowers  rose-color  or  pinkish,  the  very  narrowly 
acuminate  segments  nearly  straight,  4  or  5  lines  long,  twice  longer  than  the 
stamens  and  style;  filaments  filiform,  adnate  to  the  middle. 

Humboldt  Co.,  first  collected  by  Bolander. 

2.  A.  unifolium  Kell.  Corm  deeply  seated,  bearing  a  short,  horizontal  root- 
stock  which  gives  rise  to  an  erect  scape;  leaves  2  to  4,  sheathing  the  scape  below 
the  ground,  flattish,  2  to  4  lines  wide,  shorter  than  the  scape;  bracts  2,  large, 
acuminate;  umbels  10  to  30-flowered,  the  pedicels  1  to  1%  in.  long;  flowers 
rose-color;  segments  broadly  oblong-lanceolate,  5  to  7  lines  long,  %  longer 
than  the  stamens  and  styles. 

Monterey  Co.;  Mt.  Diablo;  Napa  Mts.;  Ukiah.  The  bulb  was  used  as  a  food 
by  the  Porno  Indians. 

3.  A.  falcifolium  H.  &  A.  Bulb-coats  not  reticulated;  scape  2  to  3  or  4  in. 
high,  1  to  3  lines  broad;  leaves  3  to  5  lines  broad;  flowers  rose-color,  the 
lanceolate  segments  attenuate  and  spreading  above,  very  minutely  glandular- 
serrate,  4  to  7  lines  long,  nearly  twice  longer  than  the  stamens  and  style; 
capsule  acute,  with  3  short  narrow  central  crests. 

Napa  Mts.  and  northerly  to  Lake  Co. 

4.  A.  breweri  Wats.  Bulbs  large,  6  to  9  lines  in  diameter,  the  coats 
without  reticulation;  scapes  1  or  2  in.  high;  leaves  3  to  5  lines  broad;  bracts 
acute;  pedicels  4  lines  long;  flowers  deep  rose-color,  the  lanceolate  acute 
segments  nearly  erect,  5  to  6  lines  long,  a  third  longer  than  the  stamens; 
ovary  and  capsule  with  a  thick,  slightly  lobed  crest  upon  each  cell. 
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Mt.  Hamilton   (R.  L.  Pendleton)  ;  Mt.  Diablo ;   Pope  Valley. 

5.  A.  lacunosum  Wats.  Scape  3  to  6  in.  high;  bulb-coats  light  colored, 
thick  and  distinctly  pitted  by  the  quadrate  or  transversely  oblong  reticulation, 
the  outline  of  the  cells  very  minutely  sinuous;  umbels  10  to  20-flowered,  the 
pedicels  3  to  5  lines  long;  bracts  broadly  ovate,  tipped  with  a  slender-subulate 
point;  flowers  small  (3  lines  long);  perianth-segments  oblong-lanceolate, .  or 
oblong,  acute,  a  little  exceeding  the  stamens;  filaments  narrowly  deltoid  below; 
ovary-cells  with  an  obtuse  thickened  ridge  toward  the  summit  on  each  side. 

Mariposa  Peak,  Santa  Clara  Co.,  Brewer;  Mt.  Hamilton,  B.  L.  Pendleton. 

6.  A.  serratum  Wats.  Bulb-coats  with  a  distinct  close  horizontally  serrate 
reticulation ;  bracts  narrowly  acuminate ;  perianth-segments  pink,  broadly  ovate- 
lanceolate,  4  to  6  lines  long,  acute  or  somewhat  acuminate,  nearly  straight 
and  rather  rigid,  the  inner  narrower,  somewhat  shorter  and  rarely  serrulate; 
filaments  all  with  a  narrowly  deltoid  base;  crests  very  narrow,  central. 

Low  hills. 

7.  A.  attenuifolium  Kell.  Bulb-coats  commonly  reddish,  with  a  delicate  trans- 
versely sinuate  or  serrate  reticulation,  the  vertical  lines  especially  also  minutely 
sinuous;  scape  slender,  6  to  13  in.  high;  leaves  narrow  and  becoming  convolute- 
filiform  above  the  sheathing  base;  bracts  2,  short,  abruptly  acute;  umbel  erect, 
usually  dense;  pedicels  25  to  35,  3  to  8  lines  long;  flowers  white  or  nearly  so, 
the  oblanceolate  acuminate  segments  3  or  4  lines  long,  more  or  less  exceeding 
the  stamens  and  style. 

North  Coast  Ranges  and  Sierra  Nevada.  Var.  monospermum  Jepson. 
Scapes  in  clusters  of  2  to  4;  bracts  3;  capsule  by  abortion  1 -celled  and  1 -seeded. 
— Vaca  Mts. 

10.    CAMASSIA  Lindl. 

Acaulescent  plants  with  linear  leaves,  slender  scapes  from  a  tunicated  bulb, 
and  dark  blue  or  nearly  white  flowers  in  a  simple  raceme.  Bracts  scarious. 
Pedicels  jointed  at  the  summit.  Perianth-segments  6,  distinct,  oblanceolate, 
somewhat  spreading.  Stamens  6,  on  the  base  of  the.  perianth,  shorter  than  the 
segments;  anthers  versatile.  Style  filiform,  slightly  3 -cleft  at  apex,  the  lower 
part  persistent.  Capsule  3-lobed,  loculicidally  3-valved.  Seeds  several  in  each 
cell.      (Quamash  or  camass,  the  name  of  the  northwest  Indians.) 

1.  C.  esculenta  Lindl.  Camass.  Scape  stoutish,  1  to  2%  ft.  high;  flowers 
blue;  perianth-segments  unequal,  spreading  irregularly  in  2  sets  of  3  each, 
nearly  1  in.  long,  not  twisted  over  the  obtusoly  angled  capsule. 

Wet  meadows,  Santa  Rosa  and  Napa  valleys  and  northward  to  Washington. 

C.  leichtlinii  Wats.  Flowers  dark  blue  to  white;  perianth-segments  spread- 
ing regularly  in  a  perfect  star,  withering  over  the  capsule  like  a  bon-bon, 
at  length  deciduous  as  a  whole;  capsule  oblong-obovate,  slightly  notched  at 
apex. — Red  Mt.  near  Ukiah,  Purdy,  and  northward  to  Washington. 

11.    CHLOROGALUM  Kunth. 

Stem  from  a  tunicated  bulb,  tall,  almost  leafless,  branching  above  into  a 
spreading  panicle,  the  branches  racemose  and  sparingly  branched  or  simple. 
Leaves  of  the  radical  tuft  long-linear,  those  of  the  stems  very  much  reduced. 
Bracts  small  and  scarious.  Pedicels  jointed  at  the  summit.  Perianth  white 
or  pinkish,  persistent  and  at  length  twisted  over  the  ovary ;  segments  6,  distinct, 
spreading,  ribbon-like,  with  3  distinct  but  closely  approximate  nerves  down  the 
middle.      Stamens  6,  rather  shorter  than  the  segments  and  inserted  on  their 
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bases;  anthers  versatile.  Style  long-filiform,  slightly  3-cleft  at  apex.  Capsule 
broadly  turbinate,  3-lobed,  loculicidal,  with  1  or  2  seeds  in  each  cell.  (Greek 
chloros,  green,  and  gala,  milk  or  juice.) 

Perianth-segments  rotate-spreading;  pedicels  3  lines  long  or  more;  bulb  with  a  thick  coat 
of  coarse  fibers 1.  C.  pomeridianum. 

Perianth-segments  somewhat  spreading  from  above  the  base;  pedicels  1  line  long  or  less; 
bulb  with  a   membranous  coat 2.  C.  angustifolium. 

1.  C.  pomeridianum  Kunth.  Soap  Plant.  Amole.  Plants  2  to  5  ft.  high; 
bulbs  4  in.  long  and  2  in.  thick  with  a  very  dense  coat  of  coarse  brown  fibers; 
radical  leaves  numerous,  %  to  2%  ft.  long,  %  to  1%  in.  broad,  carinate  and 
with  strongly  undulate  margin;  cauline  leaves  few,  short  and  long-attenuate; 
pedicels  slender,  about  3  lines  long;  perianth-segments  linear,  8  to  10  lines  long, 
white,  purple- veined,  spreading  widely ;  capsule  3  lines  long,  the  valves  pinnately 
nerved. 

Dry  open  low  hills  and  plains  throughout  California.  July- Aug.  The  flowers 
open  only  in  the  afternoon,  whence  the  specific  name.  Bulbs  employed  by  the 
Indians  and  Spanish-Calif ornians  for  washing  garments  and  used  as  food 
by  the  Pomos,  as  doubtless  other  tribes,  who  cooked  them  in  great  pits  in 
the  ground  with  California  Grape  leaves  intermixed. 

2.  C.  angustifolium  Kell.  Bulb  with  a  membranous  coat;  leaves  4  to  7  in. 
long,  2  or  3  lines  broad,  becoming  revolute;  plant  14  to  22  in.  high,  the 
panicle  with  few  ascending  branches;  flowers  white  with  yellowish-green  lines, 

5  lines  long;  pedicels  1  line  long  or  less,  equaling  the  bracts  or  a  trifle  shorter; 
perianth  funnelform-campanulate,  its  segments  narrowly  oblong;  ovary  on  a 
short  stipe. 

Lower  San  Joaquin  and  northward. 

12.     ZYGADENUS  Michx.    Zygadene. 

Stem  simple,  scape-like,  in  ours  from  a  tunicated  bulb.  Herbage  glabrous 
and  somewhat  glaucous.  Leaves  linear,  mostly  radical.  Flowers  erect,  green- 
ish-white, rather  large,  in  a  raceme  or  panicle.  Perianth  nearly  rotate,  wither- 
ing-persistent; segment  ovate  to  oblong-lanceolate,  with  a  green  glandular 
spot  at  the  narrow  but  scarcely  clawed  base.  Stamens  6,  free  from  the  seg- 
ments and  about  equaling  them.  Styles  distinct,  persistent.  Capsule  deeply 
3-lobed.      (Greek  zugon,  a  yoke,  and  aden,  a  gland.) 

Stamens  Y*  as  long  as  the  perianth ;  only  inner  segments  contracted  to  a  broad  claw .... 

1.     Z.  fremontii. 

Stamens  equaling  the  perianth;   segments  all  contracted  to  a   short  claw 

2.     Z.  venenosus. 

1.  Z.  fremontii  Torr.  Stab  Zygadene.  Plants  1%  to  2%  ft.  high;  bulb 
globose  or  broadly  oblong,  %  to  1^4  in.  long,  with  dark  coats;  radical  leaves 
8  to  20  in.  long,  5  to  9  lines  broad,  usually  somewhat  falcate-curving,  the 
cauline  few  and  shorter;  raceme  simple  or  paniculate;  perianth-segments 
3  to  7  lines  long,  the  outer  not  clawed,  the  inner  contracted  to  a  broad  claw; 
gland  greenish  yellow,  toothed  on  its  upper  margin;  stamens  about  half  as 
long  as  the  segments;  ovules  10  to  20  or  more  in  each  cell;  capsule  oblong, 

6  to  10  lines  long. 

Coast  Bange  hillsides  among  bushes,  common  and  variable.  Apr.-June. 
Indians  regard  the  bulbs  as  poisonous.  Also  called  Black  Grass  Nut.  Var. 
minor  H.  &  A.,  4  or  5  in.  high,  with  few  flowers. — An  early  form  near  the 
coast. 
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2.  Z.  venenosus  Wats.  Death  Camas.  Plants  \]/2  to  2  ft.  high;  bulb  oblong- 
ovate,  about  4  to  (5  linos  in  diameter;  leaves  narrowly  linear,  1  to  2%  lines 
broad,  carinate  and  usually  folded,  scabrous  on  the  margin;  raceme  commonly 
simple  and  narrow,  3  to  5  or  10  in.  long,  the  bracts  setaceous-acuminate; 
perianth-segments  triangular-ovate  to  elliptical,  2  or  3  lines  long,  abruptly 
contracted  to  a  short  claw;  gland  irregular  on  its  upper  side  but  not  toothed; 
stamens  nearly  equaling  the  segments;  ovules  6  to  8  in  each  cell;  capsules  on 
erect  pedicels,  often  contracted  at  apex. 

Meadows  near  the  coast  from  Monterey  northward;  Sierra  Nevada.  Very 
poisonous,  especially  to  sheep.    Hogs  seem  immune,  whence  ' '  Hog 's  Potato. ' ' 

13.    VERATRUM  L.     False  Hellebore 

Stems  tall  and  leafy  from  short  thick  rootstocks,  bearing  coarse  fibrous 
roots.  Leaves  broad,  plaited,  coarsely  nerved.  Stem  and  inflorescence  pubes- 
cent. Flowers  polygamous,  greenish  or  cream-color,  in  a  terminal  panicle. 
Perianth  of  6  distinct  obovate-oblong  segments,  somewhat  contracted  at  the 
base,  adnate  to  the  base  of  the  ovary.  Stamens  6,  opposite  the  perianth- 
segments  and  free  from  them,  shorter  by  half  and  recurving;  filaments  subu- 
late; anthers  with  confluent  cells,  cordate.  Styles  3,  persistent,  mostly  curved. 
Capsule  3-celled,  3-lobed.  (Latin  vere,  truly,  and  ater,  black,  in  reference  to 
the  color  of  the  roots.) 

Perianth-segments  oblong-obovate  or  oblanceolate,  entire  or  merely  denticulate  near  the 
apex;    capsule   oblong-ovoid,   about    1    in.   long 1.   V.  calif  ornicum. 

Perianth-segments  rhombic-ovate,  deeply  fringed  except  at  the  base;  capsule  depressed- 
globose    with    notched    apex,    4    lines    long 2.   V '.  Umbriatum. 

1.  V.  calif  ornicum  Durand.  Stem  very  stout  and  leafy,  suggesting  a  corn- 
stalk, 3  to  5  or  6  ft.  high;  leaves  ovate  or  elliptic-oblong,  sheathing  at  base, 
6  to  12  in.  long  or  the  uppermost  lanceolate  .and  shorter;  panicle  1  to  1% 
ft.  long,  the  lower  portion  often  sterile;  pedicels  1  to  4  lines  long;  perianth- 
segments  7  or  8-nerved,  4  to  9  lines  long,  with  a  thickened  greenish  margin 
toward  the  base,  the  margin  near  the  apex  often  somewhat  denticulate  or  erose; 
stamens  3  or  4  lines  long;  capsule  %  to  1*4  in.  long. 

Wet  meadows  and  about  springs,  a  characteristic  plant  of  the  Sierra  Nevada 
at  5000  to  6000  ft.;  also  in  the  high  North  Coast  Ranges.  Often  reported  as 
poisonous  to  stock. 

2.  V.  fimbriatum  Gray.  Similar  in  habit  to  the  preceding;  leaves  very  long 
and  narrow,  7  to  19  in.  long  and  about  2  in.  wide;  panicle  7  to  12  in.  long, 
its  branches  widely  spreading;  pedicels  4  lines  long;  perianth-segments  rhombic- 
ovate,  2  to  5  lines  long,  the  margin  cleft  into  filiform  segments,  except  at  the 
broad  base  which  bears  two  oblong  more  or  less  glandular  spots  reaching  to 
the  middle  of  the  segment  and  separated  by  a  furrow;  filaments  2  lines  long; 
styles  long  and  slender;  capsule  depressed  or  globose  and  somewhat  notched  at 
apex,  4  lines  long,  the  walls  membranous ;  seed  scarcely  margined. 

Mendocino  " White  Plains' '  and  northward. 

14.    XEROPHYLLUM  Michx. 

Perennials  with  a  thick  and  short  woody  rootstock  bearing  cord-like  roots. 
Radical  leaves  sedge-like  in  a  dense  tuft,  numerous,  elongated  and  very  narrow- 
ly linear,  dry,  serrulate.  Stem  simple,  stout  and  leafy,  bearing  a  many-flowered 
raceme;  pedicels  slender,  white.  Perianth  white  or  cream-colored,  of  6  distinct 
several-nerved  persistent  segments.  Stamens  0,  with  rounded  extrorse  an- 
thers.    Ovary  3-lobed;  styles  3,  distinct.     Capsule  chartaceous,  loculicidaJ,  or 
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in  some  cases  also  septicidal.  Seeds  2  to  4  in  each  cell.  (Greek  xcros,  dry,  and 
phullon,  leaf,  the  foliage  very  hard  and  dry.) 

1.  X.  tenax  (Pursh)  Nutt.  Bear  Grass.  Stem  2V4  to  6  ft.  high,  exceeding 
the  radical  leaves  which  are  1  to  3  lines  wide;  raceme  dense,  %  to  1  ft.  long 
or  more;  pedicels  1  to  2  in.  long,  each  with  a  scarions  bract  at  base  ]A  as 
long,  or  the  lowermost  bracts  foliaceous  and  exceeding  the  pedicels;  perianth- 
segments  linear-oblong,  4  lines  long,  the  filaments  a  little  longer;  capsule 
broadly  ovate,  acute,  almost  3  lines  long,  loculicidally  3-valved. 

Monterey  and  northward  in  Coast  Ranges  to  Del  Norte  Co.  where  it  is  very 
common;  northern  Sierra  Nevada.  Said  to  bloom  only  once  in  5  or  7  years 
(Erythea,  vi,  74).  June.  Pedicels  in  flower  spreading,  past  anthesis  strictly 
erect ;  as  the  fruit  matures  they  bend  outward  and  the  capsule  is  on  a  divergent 
pedicel.  The  fibres  of  the  leaves  were  employed  by  the  Hupas  for  making 
garments  and  for  decorative  work  in  baskets,  while  the  bulbs  furnished  a 
nourishing  food  after  being  roasted  in  a  pit  for  two  days. 

15.    NARTHECIUM  Moeh.    Boo  Asphodel. 

Leaves  narrowly  linear  and  equitant,  mostly  radical,  borne  on  a  creeping 
rootstock.  Stems,  rather  scape-like  with  few  radical  leaves,  bearing  a  terminal 
raceme  of  yellowish-green  flowers.  Pedicels  with  a  bractlet  at  the  middle. 
Perianth  with  6  distinct  segments.  Stamens  6,  the  filaments  densely  woolly, 
exeept  at  the  very  base.  Style  1,  attenuate  upward  to  the  stigma  which  is 
scarcely  or  very  slightly  lobed.  Capsule  loculicidal,  with  thin-chartaceous 
walls.  Seeds  numerous  with  a  long  bristle-like  point  at  each  end.  (Narthex, 
Greek  name  of  Ferula,  the  stems  of  which  were  used  as  rods;  applied  here  on 
account  of  the  scapose  or  rod -like  flower  stems.) 

1.  N.  calif ornicum  Baker.  Leaves  iris-like,  4  to  8  in.  long,  1%  to  2  lines 
wide;  cauline  leaves  2  or  3,  1  to  1%  in.  long;  stems  18  or  20  in.  high; 
raceme  loose,  3%  to  4%  in.  long;  perianth-segments  oblong-linear,  acute,  3  or  4 
lines  long,  the  inner  with  scarious  margins;  ripe  capsules  salmon-color;  seeds, 
including  the  points  or  tails,  5  lines  long. 

Mendocino  Co.  and  northward;  northern  Sierra  Nevada. 

16.    TRILLIUM  L.  Wake  Robin. 

Stem  simple,  from  a  tuberous  rootstock,  naked  below  and  bearing  at  the 
summit  a  whorl  of  3  round-ovate  netted-veined  leaves  and  a  single  large  flower. 
Perianth  of  3  lanceolate  herbaceous  persistent  sepals  and  3  larger  marcescent 
petals.  Stamens  6,  much  shorter  than  the  segments;  anthers  linear,  on  short 
filaments,  adnate.  Ovary  3  to  6-angled,  3-celled  or  1 -celled  at  summit.  Stigma 
sessile,  elongated,  stigmatic  down  the  inside.  Fruit  a  fleshy  reddish  capsule. 
Seeds  ovate.     (Latin  triplum,  triple,  on  account  of  the  3-merous  flowers.) 

Flower  sessile   *. 1 .   T.  sessile. 

Flower  raised  on  a  peduncle 2.   T.  ovatum. 

1.  T.  sessile  L.  var.  giganteum  H.  &  A.  Common  Trillium.  Stem  stout, 
sometimes  more  than  one  from  the  same  root,  1  to  1%  ft.  high;  leaves  round- 
ovate,  3%  to  5  in.  long,  commonly  broader  than  long;  petals  narrowly  obovate 
to  oblanceolate,  2%  in.  long,  deep  red  or  lilac,  or  varying  to  white;  stamens 
10  to  12  lines  long. 

Coast  Range  woods  but  not  in  inner  Coast  Range.  Feb.- Mar.  Var.  cmxmo- 
petalum  Torr.  Petals  white,  yellowish  or  greenish. — Pt.  Reyes  Peninsula. 
Napa   Valley   has  only  the   white-flowered    form    (Mrs.   1).   O.    Hunt).     Var. 
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angustipetaLuM  Torr.  Petals  narrowly  linear. — Sierra  Nevada;  San  Luis 
Obispo. 

2.  T.  ovatum  Pursh.  Coast  Trillium.  Stem  8  or  10  in.  high;  leaves 
ovate  to  round,  sometimes  disposed  to  be  rhombic,  abruptly  acute,  2l/2  to  5% 
in.  long;  peduncle  erect;  petals  oblong-lanceolate  to  ovate,  1  to  1%  in.  long, 
white  changing  to  deep  rose-color;  sepals  of  about  the  same  shape  and  size 
or  narrower;  stamens  3  to  6  lines  long;  capsule  broadly  ovate,  the  angles 
projected  into  narrow  wings. 

Woods  near  the  coast:  Santa  Cruz  to  Mt.  Tamalpais,  Napa  Valley  and 
northward.     Mar.-Apr. 

17.  SCOLIOPUS  Torr. 

9 

Acaulescent,  the  very  short  subterranean  stem  bearing  a  pair  of  broad  leaves 
and  an  umbel  of  greenish  purple  flowers,  the  peduncle  of  which  is  almost 
obsolete,  the  sharply  angular  pedicels  (which  look  like  scapes)  alone  appear- 
ing above  ground.  Perianth-segments  narrow.  Stamens  3,  opposite  the  sepals, 
short,  with  greenish  extrorse  anthers.  Ovary  1-celled;  style  short,  its  3  long 
branches  abruptly  spreading  horizontally,  or  the  tip  recurving.  Capsule  with 
a  membranous  wall  which  bursts  irregularly.  (Greek  skolios,  crooked,  and  pons, 
foot,  in  allusion  to  the  tortuous  pedicels.) 

1.  S.  bigclovii  Torr.  Leaves  elliptic  to  oblong,  commonly  mottled  with 
dark  splotches,  4  to  8  in.  long,  sheathing  at  base;  flowers  with  a  fetid  odor 
and  having  something  the  appearance  of  orchids;  pedicels  4  to  9  in.  long, 
3 -angled,  slightly  winged,  erect  in  fruit,  tortuous  recurving  or  procumbent, 
the  maturing  capsule  more  or  less  hidden  by  forest  litter;  sepals  ovate-lance- 
olate, 7  to  9  lines  long,  with  10  or  12  black  veins,  somewhat  carinate  toward 
the  base,  the  upper  %  abruptly  spreading  or  recurved;  petals  linear-subulate, 
as  long  as  the  sepals,  hardly  1  line  wide,  ascending  at  base  and  with  their 
long  points  convergent,  forming  an  arch  above  the  pistil;  stamens  2y2  or  3 
lines  long. 

Shade  of  the  Redwood  forest,  Marin  to  Humboldt.     Jan. -Mar. 

18.  CLINTONIA  Raf. 

Apparently  acaulescent,  the  stem  from  a  creeping  rootstock,  very  short  and 
bearing  at  or  from  beneath  the  ground  few  broad  leaves  and  a  scape-like 
peduncle.  Flowers  few  to  many  in  a  terminal  umbel  or  with  1  to  several 
small  supplementary  clusters  scattered  along  the  peduncle.  Perianth  resembling 
a  very  small  lily  flower,  campanulate,  of  6  distinct  deciduous  segments. 
Stamens  6,  with  filiform  filaments,  inserted  on  the  base  of  the  segments; 
anthers  fixed  just  above  the  base,  extrorse.  Ovary  2  to  3-celled;  ovules  2  to  3 
in  each  cell;  style  slender,  slightly  2  to  3-lobed,  deciduous.  Fruit  a  smooth 
ovoid  berry.      (De  Witt  Clinton  of  New  York.) 

1.  C.  andrewsianaTorr.  Leaves  commonly  5,  sometimes  6,  narrowly  or 
broadly  oblong,  rather  abruptly  short-pointed,  7  to  13  in.  long,  2  to  4^ 
in.  broad;  peduncle  15  to  20  in.  high,  bearing  a  terminal  umbel  of  many 
flowers  and  with  2  to  4  supplementary  clusters  borne  laterally,  the  lateral 
clusters  1  to  9-flowered  or  rarely  none;  flowers  5  to  8  lines  long,  rose-red  or 
pink;   filaments  slightly   pubescent   below   the   middle;    fruit   indigo   blue. 

Shady  woods  near  the  coast:  Santa  Cruz  Mts.  to  Cazadero,  Westport  and 
Humboldt  Co.     The  berries  suggest  small-sized  old  fashioned  blueing  balls. 

C.  uniplora  Kunth.  Bride's  Bonnet.  Flowers  1  or  2,  white,  %  in.  long.— 
Sierra  Nevada. 
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19.    MAIANTHEMUM  Wigg. 

in  low,  from  a  horizontal  rootstock,  bearing  2  or  3  broad  leaves  and  white 
re  in  a  terminal  raceme,  the  pedicels  solitary  or  2  or  3  in  a  cluster, 
nth-segments  4.  Stamens  4,  with  filiform  filaments.  Ovary  2-colled; 
a  2-lobed.  Fruit  a  red  globose  berry.  (Greek  maios,  May,  and  an  them  on, 
r,  in  allusion  to  the  flowering  period.) 
M.  bifolhim  DC.  var  kamtschaticum  Jepson,  n.  comb.  Stems  simple, 
4  to  14  in.  high,  often  stout;  leaves  ovate  or  triangular-cordate, 
to  4%  in.  long,  the  petiole  of  the  lower  one  sometimes  longer  than 
•lade;  radical  leaf  cordate,  short-pointed,  very  large,  very  long-petioled, 
it  as  tall  as  the  flowering  stem;  raceme  peduncled,  ^  to  2  in.  long; 
els  1  to  2  lines  long;  perianth-segments  oblong  or  broadest  toward  apex, 
;ly  unequal,  1  to  1%  lines  long,  becoming  defiexed;  berry  3  lines  in 
ster. — (Convallaria  bi folia  var.  kamtschatica  Gmel.  M.  bifolium  var. 
itnm  Wood.) 

isalito  hills,  in  rocks  ("only  locality  known  to  me  in  Bay  region, M  Mrs. 
randegee) ;  Eureka  and  far  northward.  The  leaves  furnish  a  lotion  for 
nmation  and  burns  highly  esteemed  in  rural  medicine. 

20.    SMILACINA  Desf.    False  Solomon's  Seal. 

ins  simple  and  leafy,  from  horizontal  rootstocks,  bearing  a  terminal  raceme 
inicle  of  small  white  flowers  with  minute  bracts.  Leaves  sessile,  many- 
d.  Pedicels  jointed  at  the  summit.  Perianth  persistent,  the  segments 
ict  and  spreading.  Stamens  with  subulate  filaments  inserted  at  the 
of  the  segments;  anthers  versatile.  Style  3-lobed  at  the  summit,  per- 
it;  ovules  2  in  each  cell.  Fruit  a  globose  1  to  3 -seeded  berry.  Seeds  sub- 
se,  with  thin  testa  and  horny  albumen.      (Diminutive  of  smilax.) 

rs  in  a  simple  raceme;  stamens  $4  to  }£  as  long  as  the  perianth-segments,  filaments 

Jt  dilated 1.  S.   sessilifolia. 

rs  in  a   panicle;   filaments  broad,   much   longer  than  the   perianth-segments... 

2.  S.  amplexicaulis. 

S.  sessilifolia  Nutt.  Rootstock  slender;  stem  1  to  2  ft.  high,  usually 
)us  above ;  leaves  ovate  or  oblong-lanceolate,  2  to  6  in.  long,  acute  or  acum- 
,  sessile  and  clasping,  more  or  less  puberulent;  raceme  open,  sessile  or 
ly  peduncled,  the  spreading  solitary  pedicels  2  to  7  lines  long;  perianth- 
rats  1%  to  4  lines  long,  lanceolate,  becoming  reflexed,  the  stamens  %  to 
i  long;  style  nearly  equaling  the  ovary;  berry  red -purple  or  nearly  black, 
se,  3  to  5  lines  in  diameter,  1  to  4-seeded. 

idy  woods  of  the  Coast  Ranges  from  Monterey  Co.  to  Oakland,  the  Napa 
e  and  westward  to  the  ocean,  and  northward.  Mar.-Apr. 
S.  amplexicaulis  Nutt.  Rootstock  stout,  elongated ;  stem  1  to  3  ft.  high, 
>nd  the  under  surface  of  the  leaves  with  a  minute  fuzzy  pubescence  or  rare- 
tbrous;  leaves  oblong-ovate  to  lanceolate,  3  to  5  in.  long,  acute  at  apex, 
b  by  a  broad  clasping  base;  panicle  usually  short  peduncled,  oblong,  2 
in.  long;  pedicels  1  line  long  or  less;  perianth-segments  less  than  1  line 
filaments  lanceolate  or  broadly  subulate,  much  longer  and  often  broader 
the  segments;  style  very  short;  berry  light  red,  very  finely  sprinkled 
dark  red  dots,  2  to  2%  lines  in  diameter,  usually  1-seeded. 
idy  woods,  range  of  preceding  but  also  in  the  Sierra  Nevada.     Apr. 

21.   DISPORUM  Salisb.     Fairy  Bells. 
Dtstocks   short,   horizontal,    bearing   fibrous   roots   and    giving   rise   eac" 
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year  by  a  terminal  bud  to  an  erect  stem,  which  is  branched  above  and  leafy. 
Leaves  sessile,  ovate,  thin,  transversely-veined  between  the  primary  nerves. 
Flowers  greenish  or  white,  drooping  on  a  terminal  peduncle,  solitary  or  few 
in  an  umbel.  Perianth  campanulate,  deciduous.  Filaments  attached  within 
the  anthers,  above  the  base.  Fruit  a  berry.  (Greek  di,  two,  and  spora,  seed, 
some  species  with  two  seeds  in  each  ovary  cell.) 

Flowers  greenish,    \/3   in.  long;  style  glabrous,  entire;  leaves  mostly  cordate  at  base 

1.  D.  hookcti. 

Flowers   whitish,    #    to    1    in.    long;    style    densely   short-hairy,    slightly    3-cleft   at    apex; 

leaves  mostly  rounded  or  subcordate  at  base 2.  D.  menziesii. 

1.  D.  hookeri  (Torr.)  Britton.  Fairy  Bells.  Roughish  pubescent,  1 
to  2*4  ft.  high;  leaves  ovate,  cordate  at  base,  abruptly  acute  or  attenuate, 
1^  to  3  in.  long,  the  uppermost  somewhat  oblique;  perianth  green,  narrowly 
campanulate,  5  to  6  lines  long,  the  tips  of  the  segments  spreading;  stamens 
equaling  or  exceeding  the  perianth;  berry  obovate,  obtuse,  scarlet. — (Pro- 
sartes  hookeri  Torr.) 

Shady  woods  of  the  Coast  Ranges:  Santa  Cruz  Mts.;  Oakland  Hills;  Mt. 
Diablo;  Marin  Co.;  Glen  Ellen;  Napa  Range. 

2.  D.  menziesii  (Don.)  Britton.  Faiey  Lantern.  Soft-pubescent  or 
almost  glabrous;  stems  1  to  3  ft.  high;  leaves  ovate,  or  sometimes  round-ovate 
to  ovate-lanceolate,  rounded  or  subcordate  (and  often  a  little  oblique)  at 
base,  at  apex  acuminate-attenuate,  2  to  4  in.  long;  perianth  whitish,  broad  and 
cup-shaped  at  base,  %  to  1  in.  long,  the  tips  of  the  segments  erect;  stamens 
M»  shorter  than  the  perianth ;  style  densely  short-hairy,  except  at  the  very  base, 
slightly  3-cleft  at  apex;  fruit  yellow,  oblong-obovate,  attenuate  above  into  a 
short  beak,  %  in«  long. — (Prosartes  menziesii  Don.) 

Stream  banks,  Coast  Range  woods:  San  Mateo  Oo.  to  Mt.  Tamalpais,  In- 
verness, and  Westport;  north  to  British  Columbia. 

22.   ASPARAGUS  L. 

Stems  from  rootstocks,  very  much  branched  and  with  filiform  branchlets 
clustered  in  the  axils  of  the  scaly  leaves.  Flowers  small,  solitary  or  in  umbels 
or  racemes.  Perianth -segments  alike,  distinct  or  slightly  united,  the  stamens 
inserted  on  their  bases.  Ovary  3 -celled,  with  2  ovules  in  each  cell;  style  short, 
stigmas  3,  recurved.    Fruit  a  globose  berry.     (Ancient  Greek  name.) 

1.  A.  officinalis  L.  Asparagus.  Stems  tall  and  branching,  3  to  5  ft 
high,  when  young  stout,  succulent  and  edible;  clustered  branchlets  4  to  8 
lines  long;  flowers  green,  pendulous  on  jointed  peduncles;  perianth  campanu- 
late, 3  lines  long,  with  included  stamens;  berry  red,  4  lines  in  diameter. 

Garden  plant  escaped  to  low  lands  about  Alameda. 

IRIDACEAE.  Iris  Family. 

Perennial  herbs,  ours  low,  with  stout  stems  and  2-ranked  sword-like  and 
sheathing  leaves.  Inflorescence  terminal.  Flowers  perfect,  with  petal-like 
perianth  of  6  divisions  in  2  whorls.  Stamens  on  the  base  of  the  outer  whorl, 
with  extrorse  anthers.     Ovary  inferior,  3-lobed,  becoming  a  3-celled  capsule. 

Stems  terete;   divisions  of  the  perianth   in  two  unlike  whorls 1.  Iris. 

Stems   2-edged   or   -winged;    divisions   of   the   perianth   alike 2.  Sisykinchium. 

1.   IRIS  L.   Flag. 
Stems   terete,    from    creeping   stout    rootstocks.      Flowers    in   the   axils   of 
spathaceous  bracts.      Perianth-tube  prolonged   beyond  the  ovary;    outer  seg- 
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ments  or  sepals  obovate  above  the  claw,  spreading  or  recurved;  inner  segments 
or  petals  narrower,  erect.  Style  divided  into  3  petal-like  branches,  each  branch 
with  2  lobes  or  appendages  at  summit;  stigma  a  small  projecting  shelf  ( s tig- 
mat  ic  only  on  the  upper  surface)  situated  on  the  lower  surface  of  the  branch 
just  below  the  lobes  or  appendages.  Stamens  with  linear  anthers  lying  close 
beneath  the  branches  of  the  style,  t.  e.,  opposite  them.  Capsule  oblong,  3- 
angled.  Seeds  flattened  or  turgid,  in  2  rows  in  each  cell.  (Greek  iris,  the 
rainbow,  the  Greek  species  of  the  genus  being  celebrated  for  its  brilliant  colors. 
/.  hartwegii  Baker,  of  the  Sierra  Nevada  in  the  Sugar  Pine  belt,  may  be 
known  by  its  separate  often  distant  bracts,  leafy  stems  and  India-yellow  flowers ; 
the  following  species  have  the  bracts  of  the  spathe  closely  approximate.) 

Flowers  3  to  5  in  a  cluster,  pale  violet  or  the  sepals  white,  veined  with  purple;   perianth- 
tube  3  lines  long . 1.  /.  longipetala. 

Flowers  2  or  3  in  a  cluster,  cream-color  or  azure;  perianth-tube  6  to  12  lines  long 

2.  /.  douglasiana. 
Flowers  1  or  2  in  a  cluster,  violet;  perianth-tube  \y%  to  2%  in.  long.... 3.  I.  macro  siphon. 

1.  I.  longipetala  Herbert.  Leaves  10  to  22  in.  long,  4  to  6  lines  broad, 
equaling  or  rather  exceeding  the  flower-peduncles;  pedicels  %  to  1%  in.  long; 
bracts  scarious  at  apex,  2%  to  4  in.  long,  %  to  1%  in.  broad  (when  spread  out) ; 
sepals  white,  veined  with  violet  or  violet  above,  3  in.  long,  1*4  to  1%  in. 
broad,  narrowed  to  a  short  claw,  the  claw  with  a  very  prominent  ventral  ridge 
which  disappears  in  the  middle  of  the  blade;  petals  light  violet,  2%  in.  long, 
6  or  7  lines  wide;  anthers  8  lines  long;  lobes  above  the  stigma  broader  and 
more  obtuse  than  in  no.  3,  more  evidently  overlapping;  capsule  narrowed  at 
each  end,  2  in.  long. 

Pt.  Isabel  (Contra  Costa  Co.)  and  about  San  Francisco,  where  it  is  very 
common;  thence  southward  to  Monterey. 

2.  I.  douglasiana  Herbert.  Stem  1%  to  2  ft.  high,  much  exceeded  by  the 
(4  to  6*£  lines  wide)  radical  leaves;  bracts  broader  and  less  acuminate  than  in 
the  next;  flowers  2  or  3  in  a  pair  of  bracts,  mostly  cream-color  or  azure;  the 
pedicels  1  in.  long;  perianth-tube  6  to  12  lines  long;  sepals  2  in.  long  or  more; 
capsule  narrowly  oblong,  1%  to  2  in.  long. 

Common  in  the  Coast  Ranges  from  the  Vaca  Mts.  and  Mendocino  Co.  south- 
ward to  San  Mateo  Co.  May -June.  The  color  of  the  flowers  is  exceedingly 
variable,  but  the  species  may  be  known  from  the  next  by  its  long  pedicels, 
shorter  perianth-tube  and  stouter  habit. 

3.  I.  macrosiphon  Torr.  Ground  Iris.  Stems  low  and  slender,  much 
shorter  than  the  leaves  which  are  5  to  10  in.  long  and  2  lines  broad;  bracts 
lanceolate,  long  acuminate,  2%  to  3*£  in.  long;  flowers  1  or  2,  very  shortly 
pediceled,  with  slender  tube  1%  to  2%  in.  long;  perianth  violet-purple;  sepals 
oblong-obovate,  their  lower  or  middle  portion  blotched  or  veined  with  white,  the 
margin  above  often  undulate;  about  1%  in.  long;  petals  oblanceolate,  of  a  uni- 
form color;  anthers  6  lines  long;  capsule  about  1  in.  long. 

San  Mateo  and  Marin  cos.  northward.  Apr.  "For  nets  and  snares  the 
Hupas  make  twine  and  rope  from  the  leaves' '  (P.  E.  Goddard). 

2.     SISYRINCHIUM  L.     Blue-eyed  Grass. 

Glabrous  plants.  Stems  slender,  2-edged  or  winged,  often  geniculate,  from 
fibrous  roots,  with  grass-like  or  lanceolate  leaves  and  fugacious,  relatively  small 
flowers  in  umbels  enclosed  by  2  sheathing  herbaceous  bracts,  with  a  scarious 
bractlet  subtending  each  pedicel.  Perianth  6-parted,  the  divisions  alike, 
spreading.      Stamens  monadelphous,  their  anthers  alternate  with  the  branches 
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of  the  style;   stigmas   thread-like.       (Name   of  Theophrastus  for   a  bulbous 
plant  allied  to  Iris.) 

Flowers  purplish   blue;    filaments  united   to   the   top 1.    5.    helium. 

Flowers  yellow;    filaments    united    only    at    base 2.    S.    calif  ornicum. 

1.  S.  bellum  Wats.  Blue-eyed  Grass.  Nigger-babies.  Erect,  10  to 
15  in.  high,  the  stems  somewhat  branching;  leaves  shorter  than  the  stem,  1  to 
2V2  lines  wide;  bracts  1  in.  long,  enclosing  about  7  flowers;  perianth  purplish 
blue,  segments  oblong-obovate,  conspicuously  4  to  6-nerved,  emarginate  at 
apex,  with  a  slender  tooth  in  the  notch,  7  lines  long,  the  inner  narrower;  an- 
thers short-sagittate;  style  terminated  by  an  abruptly  thickened  or  obclavate 
structure,  the  attenuate  portion  being  divided  into  3  short  stigmas;  capsule 
globose,  2  to  3  lines  long;  seed  obscurely  pitted. 

Very  common  throughout  California.  Mar.-Apr.  Called  "Azulea"  and 
"ViUcla"  by  Spanish-Calif ornians. 

2.  S.  californicum  Ker.  Golden -eyed  Grass.  About  the  size  of  the  last 
but  the  stems  unbranched  and  the  leaves  somewhat  broader;  bracts  rather 
unequal,  enclosing  3  to  7  flowers;  perianth  bright  yellow;  segments  4  to  6  lines 
long,  5  to  7 -nerved,  obtuse  or  acutish;  anthers  IV2  lines  long,  about  equaling 
the  filaments;  style  cleft  below  the  middle;  capsule  obovate-oblong,  4  lines 
long. 

Wet  places  near  the  coast  from  San  Diego  northward  beyond  California. 
Apr. 

ORCHIDACEAE.  Orchid  Family. 

Perennial  herbs  with  conns,  bulbs,  tuberous  roots  or  rootstocks  and  sheathing 
leaves  often  reduced  to  scales.  Flowers  perfect,  irregular,  bractcd,  either 
solitary  or  in  spikes  or  racemes.  Sepals  3,  alike.  Petals  3,  2  alike;  the  third 
petal  called  the  "lip"  commonly  dissimilar  in  color,  size  and  shape,  often  en- 
larged, sac-like  or  spurred,  in  our  genera  most  frequently  brought  into  an  in- 
ferior position  (i.  c,  on  the  lower  side  of  the  flower),  by  twisting  of  the 
ovary.  Filaments  united  with  the  single  style  forming  a  column,  anther  1 
(in  Cypripedium  2),  situated  on  the  apex  of  the  column  and  just  above  or 
behind  the  stigma,  which  is  a  viscid  surface  facing  the  lip.  Pollen  agglutin- 
ated into  2  to  8  pear-shaped  masses.  Ovary  inferior,  commonly  long  and 
twisted,  1-celled.     Fruit  a  3-valved  capsule.     Seeds  innumerable,  minute. 

Plants   with   green   herbage. 

Flowers  few  and  showy;  lip  an  inflated  sac;  stem  leafy 1.  Cypripedium. 

Flowers   in   spikes  or    racemes. 

Perianth  with  a  spur 2.  Habenaria. 

Perianth  spurless. 
Stem  leafy. 

Raceme   loose   with    foliaceous   bracts;    flowers   greenish    or    rose-color 

3.  Epifactis. 

Spike  dense  and  twisted;  flowers  white 4.  Spiranthes. 

Stem  scape-like,  the  leaves  in  a  radical  cluster;   flowers  white 5.   Goody  era. 

Flower  solitary,  showy;  lip  sac-like;  leaf   1,  basal 6.  Calypso. 

Plants  reddish  brown,  destitute  of  green  herbage  and  the  leaves  reduced  and  scale-like.... 

7.    CORALLORHIZA. 

1.    CYPRIPEDIUM  L.    Lady's  Slipper. 

Stems  leafy  from  tufted  fibrous  roots.  Leaves  large.  Flowers  few  or 
solitary,  large  and  showy,  leafy  bracted.  Sepals  spreading,  in  ours  seeming 
as  if  only  2,  the  lateral  completely  or  almost  completely  united  into  one  under 
the  lip,  which  is  an  inflated  sac  with  the  incurved  margin  auricled  near  the 
base.     Column  very  short,  incurved,  terminating  in  a  disk-like  stigma.     Fertile 
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anthers  2,  on  short  filaments,  one  on  each  side  of  the  column  below  the  stigma; 
sterile  anther  conspicuous,  roundish  or  ovate,  situated  on  the  upper  side  and 
over-arching  the  stigma.  (Latin  Cypris,  Venus,  and  pes,  a  foot,  the  saccate 
lip  a  fit  buskin  for  the  goddess.) 

1.  C.  montanum  Dougl.  Rough-pubescent  with  short  glandular  hairs,  1 
to  2  ft.  high;  leaves  elliptic-  to  narrowly-ovate,  the  largest  5  or  6  in.  long  and 
3  in.  broad;  flowers  1  to  3,  shortly  pediceled;  sepals  and  wavy-twisted  petals 
linear- lanceolate,  1%  to  2  in.  long;  lower  sepals  united  almost  to  the  apex, 
only  the  lanceolate-subulate  tips  free;  upper  petals  elongated;  lip  1  in.  long, 
dull  white,  veined  with  purple;  sterile  anther  ovate,  4  lines  long,  on  a  slender 
filament ;  capsule  erect  or  nearly  so,  oblong,  10  lines  long. 

Woods,  rare  in  our  district  and  only  near  the  coast:  Coast  Ranges  from  the 
Santa  Cruz  Mts.  northward;  Sierra  Nevada. 

C.  californicum  Gray  of  Mendocino  Co.  and  the  northern  Sierra  Nevada 
has  3  to  6  flowers;  sepals  oblong,  6  to  7  lines  long,  the  lower  united  to  the 
apex;  upper  petals  linear,  short;  sterile  anther  rounded,  nearly  sessile. 

2.    HABENARIA  Willd.    Rein-orchis. 

Stems  erect,  leafy  at  least  at  base,  solitary  from  fleshy  tuber-like  roots. 
Flowers  greenish,  yellowish,  or  white,  in  a  terminal  spike  or  raceme.  Sepals 
equal,  the  lateral  mostly  spreading,  the  petals  a  trifle  smaller.  Lip  spreading 
or  drooping,  in  ours  entire,  produced  at  base  into  a  long  slender  spur.  Column 
very  short.  Anther-sacs  more  or  less  divergent.  (Latin  habena,  a  thong  or  rein 
of  a  horse,  on  account  of  the  shape  of  the  spur  in  some  species.) 

Flowers   greenish;   dry   hills. 

Lip   ligulate;    stems   slender,    naked,    with    2   leaves   at    base 1.    H.   elegans. 

Lip    triangular-ovate;    stems    cylindrical,    leafy     at     base     and     with     scale-like     leaves 

above   2.  H.  michaelii. 

Flowers  white  or  whitish,   fragrant. 

Stem  leafy;  lip  slender-lanceolate  above  the  roundish  base,   much  exceeding  the  sepals 

and  pe'tals;   moist  places 3.  H.  leucostachys. 

Stem    leafy  at    base,    scaly    above;    lip    narrowly    ovate,    not    exceeding    the    sepals    or 
petals    4.  H.  maritima. 

1.  H.  elegans  Bolander.  Wood  Rein-orchis.  Stem  slender,  10  to  20  in. 
high,  with  2  (or  sometimes  3)  leaves  at  base;  leaves  lanceolate  or  oblong- 
lanceolate,  acuminate,  4  to  6  in.  long,  drying  up  or  quite  gone  by  flowering 
time;  spike  slender,  rather  dense  but  not  crowded,  4  to  7  in.  long;  flowers 
small,  light-green;  bracts  broadly  subulate,  acuminate,  equaling  the  ovary; 
perianth-segments  1%  to  2  lines  long;  sepals  oblong;  petals  and  lip  ligulate; 
spur  filiform,  4  or  5  lines  long,  equaling  or  exceeding  the  ovary;  capsule  oblong, 
nearly  sessile,  3  or  4  lines  long. 

Dry  Coast  Range  hillsides  under  oaks  and  other  trees. 

2.  H.  michaelii  Greene.  Stem  very  thick  and  cylindrical,  1  ft.  high  or 
less,  leafy  at  base;  cauline  leaves  triangular-ovate,  thin,  appressed,  4  to  9 
lines  long;  spike  rather  dense,  2%  to  3  in.  long;  sepals  and  petalB  similar, 
1%  to  2  lines  long;  lip  triangular-ovate,  of  about  the  same  length;  spur  fully 
%  longer  than  the  ovary. 

Under  oaks:     Livermore;  San  Luis  Obispo. 

3.  H.  leucostachys  Wats.  Sierra  Rein-orchis.  Stem  leafy,  16  to  22  in. 
high;  leaves  linear  or  lanceolate,  3  to  8  lines  broad;  flowers  white,  rather  large, 
in  a  dense  or  open  spike  which  is  4  to  8  in.  long;  bracts  linear-subulate,  exceed- 
ing the  ovary;  sepals  oblong  or  oblong-ovate,  3  or  4-nerved,  thin,  2  or  3  lines 
long;   petals  lanceolate;   lip  slender-lanceolate  from  a  roundish-dilated  base, 
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much  exceeding  the  sepals  and  petals;  spur  slender,  4  to  6  lines  long;  beak 
of  the  stigma  prominent,  ovate,  more  than  half  the  length  of  the  connective; 
capsule  oblong,  sessile,  6  to  9  lines  long. 

Pt.  Reyes.  Common  about  springs  and  in  moist  meadows  in  the  Sierra 
Nevada. 

4.  H.  maritima  Greene.  Low  and  stout,  6  to  10  or  14  in.  high;  basal 
leaves  oblong,  acute,  3  to  6  in.  long,  y%  to  1  in.  wide,  the  lowest  narrowed  to 
a  broad  petiole;  upper  cauline  leaves  reduced,  appressed,  lanceolate-subulate; 
spike  1%  to  4  in.  long,  slightly  conical,  7  to  13  lines  broad,  the  flowers  white, 
with  a  heavy  fragrance,  closely  crowded;  sepals  broadly  oblong,  obtuse,  with 
a  green  midvein,  a  little  exceeding  2  lines;  petals  2  lines  long,  broadest  at  the 
base,  ligulate-attenuate  above;  lip  narrowly  ovate,  with  a  prominent  ridge  to- 
ward the  base;  spur  slender,  longer  than  the  ovary;  column  short  and  almost 
beakless. 

Sea-cliffs  of  the  San  Francisco  Peninsula. 

3.    EPIPACTIS  Haller. 

Stem  leafy  from  creeping  rootstocks.  Flowers  in  racemes  with  foliaceous 
bracts.  Sepals  and  petals  nearly  equal,  spreading;  lip  strongly  constricted 
at  the  middle,  the  lower  portion  deeply  concave,  the  upper  portion  dilated. 
Anther  2 -celled,  sessile  behind  the  broad  truncate  stigma,  on  a  slender  jointed 
base;  the  pollen-masses  become  attached  above  to  the  gland  capping  the  small 
rounded  beak  of  the  stigma.  Ovaries  reflexed  at  maturity.  (Greek  epipaktis,  a 
plant  of  Dioscorides.) 

1.  E.  gigantea  Dougl.  Stream  Orchis.  Stout,  1  to  3  ft.  high,  nearly 
glabrous;  leaves  ovate  below,  lanceolate  above,  acute  or  acuminate,  3  to  7  in. 
long;  raceme  minutely  pubescent;  flowers  3  to  10,  greenish  or  rose-color,  on 
pedicels  2  lines  long;  sepals  7  lines  long  (exceeding  the  petals),  the  upper 
concave  and  somewhat  carinate ;  petals  rose-color,  purple- veined,  particularly  the 
lip;  lower  portion  of  lip  with  short  erect  lobes  or  wings  and  with  many  callous 
tubercles  near  the  base;  upper  portion  ovate-lanceolate,  crested  or  ridged  to- 
wards the  base;  capsule  oblong. 

Moist  stream  banks  in  the  Coast  Ranges  and  Sierra  Nevada.     May. 

4.    SPIRANTHES   Rich. 

Stems  from  a  cluster  of  tuberous  roots,  erect,  leafy.  Flowers  white,  spur- 
less,  in  1  to  3  rows  in  a  twisted  spike.  Sepals  and  petals  all  narrow,  erect, 
or  more  or  less  connivent.  Lip  sessile  or  with  a  short  claw,  the  lower  portion 
embracing  the  column  and  bearing  a  minute-callose  protuberance  on  each  side, 
the  upper  portion  spreading  and  wavy-crisped.  Column  short,  obliquely  in- 
serted on  the  ovary,  bearing  the  stigma  on  the  front  and  the  sessile  or  short- 
stalked  erect  anther  on  the  back.  Capsule  erect.  (Greek  speira,  spiral,  and 
anthos,  flower,  in  allusion  to  the  twisted  inflorescence.) 

Perianth   4  to  6  lines  long:;   callosities  at  base  of  lip   minute 1.   5".   romanaofHanc. 

Perianth  3  lines  long;  callosities  at  base  of  lip  nipple-like  and  pointing  downward 

2.  S.  porrifolia. 

1.  S.  romanzoffiana  Chain.  Glabrous,  5  to  16  in.  high;  leaves  oblong- 
lanceolate,  3  to  7  in.  long,  4  to  8  lines  wide;  spike  dense,  3  in.  long,  the  flowers 
in  3  ranks;  bracts  conspicuous,  ovate,  abruptly  subulate-pointed,  5  or  6  lines 
long;  perianth  4  to  6  lines  long,  curved,  the  sepals  ami  petals  connivent; 
lip  recurved,  broader  at  base,  contracted  below  the  narrower  rounded 
summit;  callosities  smooth,  often  not  obvious. 
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Wet  meadows  in  the  mountains:  high  Sierra  Nevada  to  Mt.  Shasta  and 
southward  to  Marin  Co.  and  San  Francisco. 

2.  S.  porrif olia Lindl.  Similar  in  habit  to  the  preceding;  stems  1  ft.  high 
or  more;  flowers  smaller  and  spike  narrower;  perianth  3  lines  long;  callous 
protuberances  at  base  of  lip  nipple-like  and  pointing  downward. 

Marin  Co.  ace.  to  Behr;  upper  Sacramento  Valley,  east  side  (Theo. 
Hartweg.) 

5.   GOODYERA  E.  Br.    Battle-snake  Plantain. 

Scapes  erect,  bearing  a  few  sheathing  scale-like  leaves,  a  terminal  spike, 
and  at  base  a  cluster  of  petioled  white-reticulated  leaves.  Rootstock  creeping, 
with  fleshy  roots.  Flowers  white,  similar  to  Spiranthes.  Lateral  sepals  free, 
the  upper  one  united  with  the  petals  into  an  erect  galea.  Lip  sac-shaped, 
sessile,  entire  and  without  callous  thickenings  at  base.  Anther  without  a  lid. 
(John  Goodyer,  British  botanist.) 

1.  G.  menziesii  Lindl.  Plants  11  to  15  in.  high,  glandular-pubescent,  espec- 
ially the  scapes  and  inflorescence;  leaves  thickish,  rosulate,  oblong-ovate,  acute 
at  both  ends,  reticulated  with  white  or  light-colored  veins  or  markings,  1%  to 
2y>  in.  long,  on  petioles  %  to  %  in.  long;  flowers  3  or  4  lines  long;  spike  about 
5  in.  long. 

Woods  near  the  coast  from  Marin  Co.  northward.     Sierra  Nevada. 

6.    CALYPSO  Salisb. 

Low  herb  with  a  corm  and  coral-like  roots.  Stem  scape-like,  1-flowered, 
sheathed  by  a  few  scale-like  leaves  and  with  a  single  petioled  leaf  at  base. 
Flowers  large,  showy,  terminal,  bracted.  Sepals  and  petals  similar  and  equal; 
lip  sac-like,  with  2  short  spurs  below  the  expanded  apex.  Column  broadly 
winged,  almost  oval,  concave,  and  petal-like;  anther  hemispherical,  borne  just 
below  the  summit,  opening  by  a  lid.     (The  nymph  Calypso  in  Homer.) 

1.  C.  borealis  Salisb.  Calypso.  Stem  4  or  5  in.  high,  the  sheathing  scales 
1  to  2  in.  long;  leaf  ovate,  cordate  or  truncate  at  base,  1%  to  2*4  in.  long; 
petioles  %  to  1%  "*•  long;  flower  on  a  drooping  pedicel;  sepals  and  petals 
rose-purple,  sometimes  pale,  linear-lanceolate,  9  lines  long;  lip  as  long  or 
slightly  longer,  ovate-inflated,  reddish  brown  and  mottled,  the  terminal  ex- 
panded portion  with  3  hairy  ridges  at  base  running  towards  the  spurs. 

Bogs  or  in  leaf -mold  in  Redwood  forests  from  Mt.  Tamalpais  along  the  coast 
northward  to  Washington,  thence  far  eastward.  Abundant  at  Cazadero  and 
believed  by  the  country  people  to  be  increasing  rapidly.  Flowers  resembling 
those  of  the  Lady's  Slipper.     (Cf.  Erythea,  v,  104.) 

7.    CORALLORHIZA  B.  Br.    Coral-root. 

Brownish  or  yellowish  saprophytes  or  parasites,  destitute  of  green  herbage, 
and  with  branching  toothed  coral-like  roots.  Stems  scape-like,  the  leaves 
reduced  to  scales,  and  bearing  the  flowers  in  a  terminal  raceme.  Perianth- 
segments  oblong  or  lanceolate,  nearly  alike,  ours  3-nerved.  Lateral  sepals 
united  at  base  with  the  foot  of  the  column,  forming  a  short  spur  which 
is  adnate  to  the  summit  of  the  ovary.  Lip  1  to  3-ridged.  Column  2-edgcd, 
slightly  incurved.  Anther  terminal,  opening  by  a  lid.  Pollen  masses  4,  soft- 
waxy.    Capsules  reflexed.     (Greek  korallion,  coral,  and  rhiza,  root.) 

Perianth  3  or  4  lines  long,  the  lateral  sepals  spurred  at  base;  lip  3-lobed.  the  middle  lobe 

largest    1 .  C.     multiAc* 

Perianth  $  lines  long;  spur  none;  lip  entire , , , . .  ,2.  C  bifelr 
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1.  C.  multiflora  Nutt.  Stems  8  to  13  in.  high;  raceme  2  to  4  in.  long; 
flowers  whitish,  tinged  or  veined  with  purple;  sepals  and  petals  3-nerved, 
3  or  4  lines  long;  lateral  sepals  united  at  base  with  the  foot  of  the  column 
forming  a  short  (1  line  long)  spur  which  is  adnate  to  the  ovary;  lip  mostly 
purple,  broadly  ovate  and  somewhat  convex,  3-lobed  by  a  deep  cleft  on  each 
side;  lateral  lobes  narrow  and  acutish;  middle  lobe  large  and  rounded  or 
notched,  with  involute  or  denticulate  margin;  raceme  loose,  3  to  10  in.  long; 
capsule  %  in.  long. 

Shade  of  woods  in  the  outer  and  middle  Coast  Ranges. 

2.  C.  bigelovii  Wats.  Stems  12  to  15  in.  high,  with  3  or  4  sheathing  leaves; 
sepals  and  petals  somewhat  flesh-colored,  striately  3-nerved  with  purple  or 
reddish  brown  lines,  about  6  lines  long;  lateral  sepals  oblique;  lip  quite  entire; 
base  of  the  column  (opposite  lip)  prominently  gibbous  over  the  ovary;  capsule 
6  to  9  lines  long. 

Woods:  along  the  coast  and  in  the  Sierra  Nevada. 

DlCOTS. 

Leaves  net  ted- veined.  Stems  increasing  in  diameter  by  an  annual  layer  of 
wood  inside  the  bark.  Flowers  with  the  parts  in  4s  or  5s,  the  perianth  com- 
monly differentiated  into  calyx  and  corolla,  sometimes  absent.  Embryo  with 
2  cotyledons. 

CHORIPETALAE. 

Calyx  usually  present,  sometimes  petal-like.  Corolla  present  or  absent,  when 
present  consisting  of  distinct  or  nearly  distinct  petals. 

SAURURACEAE.  Lizard-tail  Family. 

Ours  perennial  astringent  herbs,  with  nodose  scape-like  stems  and  alternate 
entire  petioled  leaves.  Flowers  perfect,  bracteate,  in  a  dense  terminal  spike. 
Perianth  none.  Stamens  in  ours  5  to  8.  Ovary  1 -celled,  with  1  to  5  stigmas. 
Fruit  a  capsule  or  berry. 

1.    ANEMOPSIS  Hook. 

Stoloniferous  herb  with  aromatic  rootstock  and  astringent  somewhat  spicy 
herbage.  Leaves  mostly  radical.  Spike  conical,  surrounded  at  base  by  a  per- 
sistent showy  involucre  of  5  to  8  bracts;  each  flower  (except  the  lowest) 
also  subtended  by  a  small  white  bract.  Ovary  sunk  in  the  rachis  of  the 
spike;  stigmas  2  or  3.  Capsule  dehiscent  at  the  apex.  (Greek  anemone,  and 
opsis,  appearance,  since  the  flowers  resemble  those  of  Anemone.) 

1.  A.  calif ornica  Hook.  Yerba  Mansa.  Stems  hollow,  %  to  2  ft.  high, 
with  a  broadly-ovate  or  elliptic  clasping  leaf  above  the  middle  and  a  fascicle 
of  1  to  3  small  petioled  leaves  in  the  axil ;  radical  leaves  elliptic-oblong,  rounded 
above,  often  somewhat  narrowed  toward  the  cordate  base,  2  to  8  in.  long,  on 
petioles  5  to  8  in.  long  or  less;  spikes  V2  to  1 V*  in.  long;  involucral  bracts 
white  (or  reddish  beneath),  oblong,  Vj  to  1  Vi  in.  long;  floral  bracts  obovate, 
clawed,  2\£>  to  3  linos  long;  stamens  5  or  6;  ovules  0  to  10  on  each  placenta. 

Saline  and  rather  wet  lowlands:  lower  Sacramento  Valley;  San  Joaquin 
Valley;  South  Coast  Ranges;  Southern  California.  An  infusion  of  the  root 
is  used  by  Spanish-Calif ornians  both  as  a  liniment  for  skin  troubles  and  as  a 
tea  for  disorders  of  the  blood, 
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SALICACEAE.  Willow  Family. 

Deciduous  trees  or  shrubs  of  rapid  growth,  light  wood  and  bitter  bark. 
Leaves  simple,  alternate,  with  stipules.  Flowers  dioecious,  arranged  in  cat- 
kins, these  falling  off  as  a  whole,  the  staminate  after  shedding  the  pollen, 
the  pistillate  after  ripening  of  the  fruit  and  dispersion  of  the  seeds.  Bracts 
(or  scales)  of  the  catkin  scale-like.  Calyx  and  corolla  none.  Stamens  1  to 
many.  Ovary  1-celled;  stigmas  2  to  4.  Fruit  a  2  to  4-valved  capsule  enclos- 
ing many  seeds  furnished  with  a  tuft  of  hairs  at  base. 

Scales  entire  or  merely  denticulate,  persistent  or  sometimes  deciduous;  flowers  without 
disk;   stamens  usually   1    to  5 1.  Salix. 

Scales  fimbriate  or  lacerate,  caducous;  flowers  with  a  broad  disk;  stamens  usually 
numerous 2.  Populus. 

1.    SALIX  L.     Willow. 

Trees  or  shrubs  with  mostly  narrow  short-petioled  leaves.  Winter  buds 
covered  by  a  single  scale.  Catkins  mostly  erect,  appearing  before  or  with  the 
leaves.  Staminate  flowers  with  1  to  9  stamens  and  1  or  2  little  glands.  Pis- 
tillate flowers  with  a  gland  at  the  base  of  the  ovary.  Stigmas  2,  short.  Cap- 
sule usually  2-valved.     (Classical  Latin  name  of  the  Willow.) 

Stamens   3   to   9,   their   filaments   hairy   or   woolly   below;    style   short;    stigmas    roundish, 
subentire;  scales  pale  or  yellowish,  in  the  pistillate  catkin  more  or  less  deciduous  by 
maturity;   capsules  glabrous,    pediceled;   trees,   the   trunk  bark   rough. 
Petioles  with  wart-like  glands  at  summit;  leaves  lanceolate,  long-pointed;  stipules  usual- 
ly   present,    roundish;    catkins    in    bud    tapering,    in    flower    usually    straight,    their 

scales   erect 1.  S.  lasiandra. 

Petioles  not  glandular;  stipules  usually  absent;  catkins  in  bud  cylindric. 

leaves  broadly  lanceolate,  acute,  shining  green  above,  usually  glaucous  beneath;  stam- 
inate catkins  curving,  their  scales  reflexed  or  spreading 2.  S.  laevigata. 

Leaves   very   narrow,   nearly   alike   on  both    faces,  finely   serrulate,   often  curving  to- 
wards apex    3.  S.  nigra. 

Stamens  2,  their  filaments  woolly  or  hairy  below;  scales  pale,  somewhat  deciduous;  catkins 
on  short  leafy  branchlets,  often  clustered;  leaves  linear  or  lanceolate;  capsule  sessile* 
or  nearly  so;   shrubs,   the  trunk  bark   smooth. 
Stigmas    linear,    raised    on    a    distinct    style;    capsule    usually    silky;    leaves    silvery    or 

green,    entire     : 4.5".  sessilifolia. 

Stigmas  oblong  or  roundish,  sessile;  capsule  glabrous;  leaves  green,  remotely  serrulate. 

5.  S.  longifolia. 

Stamens  2   (rarely   1),  their  filaments  glabrous;  stigmas  entire  or  notched,   rarely  parted 

into  linear  lobes;  scales  usually  black  or  dark-colored,  mostly  persistent;   trunk  bark 

usually    smooth. 

Capsules   glabrous;    leaves   dark   green    above,    white-pubescent   beneath;    catkins   sessile, 

leafless;  filaments  more  or  less  united;  small  tree  or  shrub 6.  5*  lasiolepis. 

Capsules   tomentose,    silky   or    puberulent. 

Style    none;     catkins   short   and   dense,    their   scales   black,    with    white   hairs;     leaves 

obovate,    usually    glabrate 7.  S.  fUvescens. 

Style   evident;    catkins    long   and    slender;    stamens    1,    or    if    2    the   filaments    partly 
united;   leaves  conspicuously   silky  beneath 8.  S.  sitchensis. 

1.  S.  lasiandra  Benth.  Yellow  Willow.  Tree  20  to  45  ft.  high,  the 
trunk  with  brown  roughly  fissured  bark;  one-winter-old  branchlets  yellowish; 
mature  leaves  lanceolate  with  long  tapering  or  very  slender  point,  4  to  7  in. 
long,  %  to  1%  in.  wide;  petioles  3  to  9  lines  long,  glandular  at  the  upper 
end;  stipules  on  vigorous  shoots  conspicuous,  orbicular,  5  to  12  lines  broad; 
staminate  catkins  1)4  to  3  in.  long,  usually  straight;  pistillate  catkins  1)4 
to  2)4  in*  long;  scales  erect;  stamens  4  to  9;  ovary  glabrous. 

Banks  of  living  streams  throughout  the  Coast  Ranges,  Sacramento  and  San 
Joaquin  valleys,  and  Sierra  Nevada  southward  to  Southern  California  and 
northward  to  British  Columbia. 

2.  S.  laevigata  Bebb.    Bed  Willow.    Tree  20  to  40  ft.  high ;  one-wi 
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old  branchlets  reddish;  mature  leaves  oblong-lanceolate  to  lanceolate,  obtusish 
at  base,  acute  at  apex  or  sometimes  long-pointed,  serrulate,  glabrous,  green 
and  shining  above,  pale  or  conspicuously  glaucous  beneath,  2Y2  to  7%  in. 
long,  %  to  IVa  in.  wide;  stipules  minute  and  caducous  or  none;  petioles  % 
to  4  lines  long;  staminate  catkins  commonly  flexuous,  1%  to  4%  in.  long; 
pistillate  catkins  %  to  2  in.  long;  scales  soon  spreading  or  reflexed;  stamens 
4  to  7  (sometimes  3)  ;  ovary  glabrous. 

Along  living  streams  throughout  the  State. 

3.  S.  nigra  Marsh.  Black  Willow.  Tree  20  to  40  ft.  high ;  leaves  lance- 
olate or  linear-lanceolate,  long-pointed,  often  falcate,  serrulate,  glabrous,  green 
on  both  surfaces,  2  to  5  in.  long,  2  to  3  lines  wide;  petioles  1  line  long;  stipules 
early  deciduous;  scales  obovate,  erect;  staminate  catkins  1%  to  2%  in.  long; 
stamens  3  to  5;  pistillate  catkins  %  to  1%  in.  long,  in  fruit  1  to  2y2  in.  long, 
becoming  rather  lax;  ovary  scantily  pubescent  or  hoary. 

River  banks :  Great  Valley  to  Southern  California,  thence  far  eastward. 

4.  S.  sessilifolia  Nutt.  Sandbar  Willow.  Shrub  with  slender  steins  5  to 
14  ft.  high,  or  becoming  a  tree  up  to  25  ft.  high;  foliage  silvery  or  becoming 
more  or  less  green;  leaves  linear,  usually  tapering  to  the  acute  apex  and  to 
the  narrow  but  short  petiole-like  base,  entire,  1  to  3  in.  long,  2  to  4  lines  wide; 
stipules  none;  staminate  catkins  %  to  1  in.  long,  slender  (2  lines  thick),  in 
bud  usually  cylindric,  the  scales  with  acute  green  tips;  pistillate  catkins,  %  to 
1  in.  long,  3  lines  thick,  often  not  dense;  ovary  sessile,  densely  silky;  style 
present,  stigmas  linear. 

Abundant  in  stream  beds  of  the  Coast  Ranges,  Great  Valley  and  8ierra 
Nevada  foothills,  ranging  northward  into  Oregon. 

5.  S.  longifolia  Muhl.  Longleaf  Willow.  Shrub  5  to  15  ft.  high  with 
bright  green  foliage;  leaves  mostly  glabrous,  or  sometimes  minutely  canescent, 
lanceolate  or  linear,  tapering  to  apex  and  to  a  short  petiole  at  base,  remotely 
serrulate  with  cuspidate  teeth,  %  to  5  in.  long,  2  to  4  lines  wide;  catkins 
terminal  on  leafy  branches;  staminate  catkins  %  to  1%  in.  long,  2  lines  thick; 
pistillate  catkins  %  to  1  in.  long;  ovary  pediceled  or  sometimes  nearly  sessile, 
glabrous;  stigmas  very  short,  sessile;  scales  densely  woolly;  fruiting  catkin 
1*4  to  2\t>  in.  long. — (S.  fluviatilis,  var.  1st  ed.) 

Stream  beds  in  valleys  and  foothills  throughout  the  State  and  into  the 
mountains  to  4,000  ft;  also  far  eastward. 

6.  S.  lasiolepis  Benth.  Arroyo  Willow.  Shrub  or  tree  8  to  25  ft.  high ; 
trunk  bark  usually  smooth ;  leaves  oblong,  suborbicular,  obovate  or  linear,  acute, 
obscurely  serrulate,  dull  green  and  glabrous  above,  white-pubescent  or  pale  be- 
neath, IV2  to  5  in.  long,  %  to  1*4  in.  wide;  catkins  appearing  before  the 
/eaves,  sessile,  densely  silky-tomentose  in  the  bud,  suberect;  scales  dark;  stam- 
inate catkins  %  to  1%  in.  long;  stamens  2,  filaments  glabrous,  more  or  less 
united  below;  pistillate  catkins  %  to  1  in.  long,  in  fruit  1%  to  2)4  in.  long; 
capsule  glabrous  or  puberulent,  short-pediceled. 

Coast  Ranges,  Great  Valley,  Sierra  Nevada  foothills.  Our  most  common 
willow  along  intermittent  water  courses  in  the  dry  hills;  also  occurring  along 
living  streams. 

7.  S.  flavescens  Nutt.  Nuttaij,  Willow.  Shrub  2  to  15  ft.  high  or  a 
small  tree  25  ft.  high;  branchlets  with  whitish  or  very  dark  bark;  leaves  broad- 
ly obovate  or  oblong-obovate,  entire,  rounded  at  apex  or  shortly  acute,  1  to  1% 
(or  4)   in.  long,  \42  to  1%  in.  wide,  yellow-green  and  lustrous  above,  yellow- 
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veined,  glabrate  or  densely  short-silky  beneath;  catkins  appearing  before  the 
leaves,  oblong  or  elliptic,  %  to  1  in.  long,  5  to  7  lines  thick,  sessile;  scales 
black  or  black-tipped,  covered  with  white  hairs;  stamens  2,  conspicuously 
exserted,  filaments  glabrous;  ovary  short-pediceled,  white-silky;  style  none,  stig- 
mas broadly  linear. — (S.  nuttallii  var.  brachystachys  Sarg.) 

Sierra  Nevada,  4,000  to  10,000  ft.,  and  seaward  Coast  Ranges,  north  to 
British  Columbia  and  east  to  the  Rocky  Mts. 

8.  S.  sitchensis  Sanson.  Velvet  Willow.  Shrub  5  to  12,  or  a  tree  up 
to  25  ft.  high;  leaves  obovate  to  oblanceolate,  rounded  or  shortly  acute  at 
apex,  entire,  dark  green  and  almost  glabrous  above,  densely  tomentose  and 
lustrous  silky  beneath,  2  to  5  in.  long,  1  to  3  in.  wide;  stipules  small,  early 
deciduous  or  on  sterile  shoots  broad  or  orbicular,  4  to  6  lines  long;  staminate 
eatkins  1%  to  2  in.  long;  stamens  1,  or  exceptionally  2  and  their  filaments  more 
or  less  united ;  pistillate  catkins  %  to  2  in.  long,  in  fruit  3  to  5  in.  long ;  bracts 
covered  with  long  white  silky  hairs;  ovary  silky,  short-pediceled  or  sessile; 
style  elongated,  stigmas  short-oblong,  entire  or  nearly  so. 

California  coastal  region;  Sierra  Nevada,  5,000  to  7,000  ft.;  far  north  to 
Alaska. 

2.   POPULUS  L.    Poplab. 

Trees  with  scaly  buds  and  caducous  stipules.  Leaves  rather  long-petioled, 
broad.  Winter  buds  covered  by  many  scales.  Catkins  appearing  before  the 
leaves,  in  ours  pendulous ;  scales  fimbriate  or  lacerate,  falling  as  soon  as  released 
by  the  flowering  elongation  of  the  catkin.  Stamens  inserted  on  the  surface  of 
a  concave  disk.  Ovary  seated  on  a  collar-like  disk;  style  short;  stigmas  2  to  4, 
narrow  and  elongated,  or  conspicuously  dilated.  Capsule  2  to  4-valved.  Coma 
of  the  small  seeds  long  and  conspicuous. — (Classical  Latin  name  of  the 
Poplar.) 

Leaves  deltoid-orbicular,  2  to  4  in.  broad,  broader  than  long,  yellowish  green,  alike  on 
both    faces 1.  P.  fremontit. 

Leaves  ovate,  2  54  to  7  in.  long,  longer  than  broad,  ovate,  dark  green  above,  rusty  or 
silvery  beneath    2.  P.  trichocarpa. 

1.  P.  fremontii  Wats.  Common  Cottonwood.  Handsome  tree  commonly 
40  to  90  ft.  high  with  massive  crown  of  spreading  branches;  leaves  triangular 
or  roundish  in  outline,  2  to  4  in.  broad,  broader  than  long,  the  margin  crenate 
except  at  the  abruptly  short-pointed  apex  and  the  truncate  or  subcordate  base; 
staminate  catkins  2  to  4  in.  long,  densely  flowered;  stamens  about  50  to  70; 
pistillate  catkins  loosely  flowered;  stigmas  3  or  4,  roundish;  capsules  on  pedi- 
cels 2  lines  long;  seeds  copiously  provided  with  long  white  hairs  which  soon 
involve  the  catkin  in  a  soft  cottony  mass. 

Living  streams:  Great  Valley,  Sierra  Nevada  foothills,  South  Coast  Ranges 
to  Southern  California.  Rare  in  North  Coast  Ranges  or  mostly  absent  (Jep- 
son,  Trees  Cal.,  p.  142). 

2.  P.  trichocarpa  T.  &  G.  Black  Cottonwood.  Tree  40  to  125  ft.  high 
with  a  broad  head  of  upright  branches;  leaves  broadly  or  narrowly  ovate,  finely 
serrate,  truncate  or  heart-shaped  at  base,  acute  or  tapering  to  a  point  at 
apex,  2%  to  10  Va  in.  long,  lustrous  green  above,  rusty-brown  beneath  when 
young  but  at  length  whitish;  staminate  catkins  1  to  2  or  eventually  5  in.  long; 
stamens  40  to  60  on  a  slightly  one-sided  disk ;  pistillate  catkins  loosely  flowered, 
2%  to  3  in.  long,  in  fruit  4  to  10  in.  long;  stigmas  3,  dilated  and  deeply  lobed; 
capsules  nearly  sessile. 

Along  streams:   Sierra  Nevada,  at  middle  altitudes;   Coast   Range  vaJ 
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but  not  common  within  our  limits   (Pajaro  River,  Alameda  Creek,  Mitchell 
Cation  at  Mt.  Diablo). 

P.  tremuloides  Michx.  Aspen.  Leaves  round-ovate,  1  to  2  in.  long;  stamens 
6  to  12. — High  Sierra  Nevada. 

MYRICACEAE.     Sweet-gale  Family. 

Shrubs  or  small  trees.  Leaves  fragrant,  alternate,  simple,  resinous-dotted, 
without  stipules.  Flowers  in  oblong  or  cylindrical  catkins,  unisexual,  solitary 
and  sessile  in  the  axils  of  scaly  bracts;  perianth  none.  Staminate  flower 
with  4  to  16  stamens,  the  bractlets  usually  2;  pistillate  flower  surrounded  at 
base  by  2  to  4  small  scales  or  bractlets;  ovary  1-celled,  1-ovuled;  stigmas  2, 
filiform,  sessile.      Fruit  a  nutlet.     Seed  without  endosperm. 

1.   MYRICA  L.     Wax  Myrtle. 

The  only  genus.  (Greek  murike,  the  ancient  name  of  the  Tamarisk.) 

1.  M.  calif ornica  Cham.  Wax  Myrtle.  Thickly  branched  evergreen 
shrub  or  small  tree,  8  to  25  ft.  high ;  leaves  thickish,  dark  green,  glossy,  oblong, 
or  oblanceolate-oblong,  tapering  above  to  an  acute  apex,  narrowed  below  to  a 
petiole,  2%  to  5  in.  long,  remotely  serrate  or  almost  entire;  flowers  monoecious; 
catkins  2  to  5  lines  long  or  more,  the  pistillate  in  the  upper,  the  staminate  in 
the  lower,  axils;  androgynous  catkins  often  occur  between,  with  the  staminate 
flowers  at  baBe;  stamens  7  to  16,  united  by  their  filaments  into  a  cluster  longer 
than  the  bract ;  ovary  ovate,  stigmas  bright-red ;  fruit  globose,  brownish  purple, 
covered  with  a  coat  of  whitish  wax,  2  lines  in  diameter,  the  bractlets  at  the  base 
minute. 

Sand-dunes,  moist  hillsides,  forest  slopes,  or  rocky  declivities  near  the  oeean 
from  Santa  Monica  northward  along  the  entire  Californian  coast. 

M.  hartweuii  Wats.,  Sweet  Bay,  a  deciduous  shrub  of  the  Sierra  Nevada 
with  dioecious  flowers;  stamens  3  or  4,  shorter  than  the  bract;  bractlets  exceed- 
ing the  glabrous  nutlet. 

JUGLANDACEAE.  Walnut  Family. 

Deciduous  trees  with  pinnately  compound  leaves  without  stipules.  Flowers 
monoecious,  appearing  after  the  leaves.  Staminate  flowers  numerous  in  pendu- 
lous lateral  catkins.  Pistillate  flowers  few  on  short  erect  terminal  catkins. 
Ovary  1  to  3-celled,  inferior.  Fruit  a  nut  with  a  dry  husk;  seed  one,  deeply 
2-lobed. 

1.   JUGLANS  L.  Walnut. 

Bark  strong-scented.  Branchlets  hollow,  divided  into  little  chambers  by 
pithy  partitions.  Buds  nearly  naked.  Staminate  flower  with  an  irregularly 
3  to  6-lobed  calyx  and  numerous  stamens.  Pistillate  flower  with  a  4-lobed  calyx. 
Seed  so  lobed  as  to  fit  the  irregularities  of  the  nut.  (Latin  Jovis,  Jupiter, 
and  glans,  nut.) 

1.  J.  calif  ornica  Wats.  California  Black  Walnut.  Shrub  or  tree,  low- 
branching,  10  to  30  ft.  high;  leaflets  11  to  19,  oblong-lanceolate,  serrate,  1% 
to  4  in.  long;  nut  globose,  %  to  1*4  in.  in  diameter. 

Southern  California  from  Santa  Barbara  Co.  to  San  Bernardino  and  the 
Sierra  Santa  Ana.  Var.  hindsii  Jepson.  Trees  50  to  75  ft.  high  with  tall 
trunks;  nuts  1  to  1%  in.  in  diameter. — Walnut  Creek;  lower  Sacramento  River. 
Also  in  the  Napa  Range. 
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BETULACEAE.     Birch  Family. 

Wind-pollinated  deciduous  trees  or  shrubs  with  alternate  simple  petioled 
leaves  and  deciduous  stipules.  Flowers  monoecious,  mostly  in  catkins,  flowering 
in  late  winter  before  the  leaves  appear.  Staminate  catkins  elongated,  pendu- 
lous, falling  after  flowering.  Ovary  2-celled,  one  seed  in  each  cell.  Fruit  a 
1 -celled  1-seeded  nut  or  nutlet. 

Fruit  an  acorn-like  nut  in  a  foliaceous  tubular  involucre 1.    Cokylus. 

Fruit  a  margined  or  winged  nutlet,  many  in  a  woody  cone 2.    Alnus. 

1.    CORYLUS  L.    Hazelnut. 

Leaves  thinnish,  toothed.  Stamens  4  (seemingly  8)  ;  filaments  forked  with 
the  undivided  portion  obsolete  in  ours;  calyx  none.  Pistillate  flowers  several 
in  a  scaly  bud,  2  to  each  bract,  each  flower  with  2  bractlets;  calyx  adnate  to 
ovary  and  without  limb;  style  short,  stigmas  2,  red,  slender,  elongated.  In- 
volucre formed  of  the  enlarged  and  united  bractlets.  (Greek  korus,  a  helmet, 
from  the  involucre.) 

1.  C.  rostrata  Ait.  var.  calif ornica  A.DO.  Shrub,  6  to  10  ft.  high;  leaves 
roundish  to  obovate,  1%  to  2%  in.  long;  involucre  %  to  1  in.  long;  nut  sub- 
globose,  6  lines  in  diameter. 

Hill  country,  Coast  Ranges  and  Sierra  Nevada.     Feb. -Mar. 

2.     ALNUS  Hill.    Alder. 

Bracts  of  staminate  catkins  covering  4  bractlets;  flowers  3  in  the  axil  of 
each  bract;  calyx  4  (or  6) -parted;  stamens  1  to  7.  Pistillate  catkins  erect, 
spike-like,  ripening  into  woody  cones,  the  bracts  and  bractlets  united  into 
5-lobed  scales  persistent  on  the  axis;  flowers  2  in  the  axil  of  each  bract;  peri- 
anth none;    styles  2.     (The  Latin  name.) 

Leaf-margin  plane,  with  small  scattered  glandular  teeth ;  bracts  of  staminate  catkin 
obtuse;    stamens  2,  sometimes  3,   1,  or  4 1.    A.  rhombifolia. 

Leaf-margin  coarsely  toothed,  the  entire  margin  with  a  narrow  underturned  edge;  bracts 
of  staminate  catkin  acute  or  acutish;    stamens  4,  rarely  3 2.    A.  rubra. 

1.  A.  rhombifolia  Nutt.  White  Alder.  Tree  30  to  80  ft.  high;  bark 
whitish  or  gray-brown;  leaves  oblong-ovate  or  -rhombic,  tapering  more  or  less 
to  base  and  apex,  2  to  4  in.  long;    cones  ovoid,  5  to  9  lines  long. 

Banks  of  rivers  and  living  streams;  Sierra  Nevada  canons;  Great  Valley; 
Coast  Ranges  except  in  narrow  coast  strip  occupied  by  Red  Alder. 

2.  A.  rubra  Bong.  Red  Alder.  Tree  30  to  90  ft.  high;  bark  very  white 
or  white  mottled;  leaves  2  to  6  in.  long,  elliptic-ovate,  often  rusty  beneath, 
the  coarse  teeth  again  finely  toothed;  cones  oblong-ovoid,  %  to  1%  in.  long. — 
(A.  oregona  Nutt.) 

Deep  cool  canons  or  moist  flats  along  the  coast :  Santa  Inez  Mts.  to  southern 
Alaska.  Abundant  from  Marin  to  Humboldt  cos.,  where  it  forms  pure  groves 
of  singular  beauty  in  marshy  bottoms  near  the  sea.    Also  called  Oregon  Alder. 

A.  tenuifolia  Nutt.  Forming  shrubby  thickets. — Sierra  Nevada,  6,000  to 
7,000  ft. 

FAGACEAE.  Oak  Family. 

Trees  or  shrubs  with  alternate  simple  leaves  and  promptly  deciduous  stipules. 
Flowers   monoecious,   apetalous,   appearing  with   the   leaves    in    the   deciduous 
kinds.      8taminate  flowers  in  catkins;  calyx  parted  into  several  lobes;  stamei 
4  to  12.     Pistillate  flowers  1  to  3  in  an  involucre  of  imbricated  scales,  the 
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volucres  borne  in  reduced  or  short  catkins,  often  solitary,  or  sometimes  1  or 
2  at  base  of  staminate  catkin;  ovary  adherent  to  the  calyx,  3-celled,  6-ovuled, 
only  one  ovule  maturing,  the  remaining  ovules  and  tho  other  two  cells  abor- 
tive.    Fruit  a  nut  borne  singly  in  a  scaly  cup  or  1  to  3  in  a  spiny  bur. 
Fruit  an  acorn;  catkins  simple. 

Catkins    unisexual,    the    staminate    drooping 1.    Quekcus. 

Catkins  erect,   all   with   staminate   flowers,   pistillate   flowers  at  base  of  some   of  them. 

2.  Pasania. 

Fruit  a  spiny  bur;  catkins  erect,  often  branching,  unisexual,  or  with  pistillate  flowers  at 

base  of  some  of  the  staminate  catkins 3.  Castanopsis. 

1.       QUERCUS  L.     Qak. 

Trees  or  shrubs  of  slow  growth,  hard  wood  and  usually  contorted  branches. 
Flowers  greenish  or  yellowish.  Staminate  catkins  pendulous,  one  or  several 
from  the  lowest  axils  of  the  season's  shoot.  Pistillate  flowers  borne  in  the 
upper  axils  of  the  season's  shoot,  the  ovary  with  3  to  5  styles  or  stigmas. 
Fruit  an  acorn,  the  nut  set  in  a  scaly  cup.  Abortive  ovules  often  discernible 
in  the  ripe  or  nearly  ripe  acorn.     (Latin  name  of  the  oak.) 


A.  Bark  commonly  while  or  whitish,  wood  Kibt  colored ;  stamens  mody  6  to  9;  stigmas  sessile  or  Beady  to; 

abortive  ovules  mostly  towards  the  base  of  nut.— While  Oaks. 

1.     Acorns  ripe  in  first  autumn;  nut  glabrous  on  the  inner  surface. 

Deciduous  trees. 

Branchlets   pendulous;    acorn   cups    deep,    the    nut    long   and    slender;    leaves    pinnately 
parted  with  coarsely  2  to  3-toothed  lobes;   trunk  bark  dark  brown,  deeply  checked 

into  small  cube  like  or  rectangular  plates;  valleys 1.  Q.  lobata. 

Branchlets  not  pendulous;  acorn  cups  shallow;  trunk  bark  white,  shallowly  checked  but 
smoothish. 
Leaves  dark  lustrous  green  above,  rusty  or  pale  beneath,  5  to  7-parted;  nut  sjbglobose 

or  oblong-cylindric;  mainly  North  Coast  Ranges 2.  Q.  garryana. 

Leaves    bluish    green    above,    pale    beneath,    oblong,    coarsely    toothed    or    entire;    nut 

oval,  often  swollen  at  or  below  middle;  dry  foothills 3.  Q.  douglasii. 

Evergreen  shrubs  of  the  chaparral;  leaves   ^  to  1   in.  long. 

Leaves  plane  or  undulate,  oblong,  entire  or  unequally  spinose-serrate,  mainly  deciduous 

in  late  winter;    nut  oval  to  cvlindric,  rounded  or  pointed  at  apex.... 4.    Q.  dumosa. 

Leaves  revolute,  equally  spinosc-dentate,   persistent  through  winter;    nut  short-cylindric, 

rounded  at  apex 5.    Q.  durata. 

2.     Acorns  ripe  in  second  autumn;    nut  tomentose  or  hairy  within. 

Evergreen  trees;  leaves  commonly  1  to  2  in.  long,  entire  or  spinose-toothed,  dull  green 
above,  lead  color  beneath  or  with  a  golden  fuzz  when  young;  acorn  cup  large,  typically 
like  a  yellow  turban ;  mountains   6.  Q.  chrysolepis. 

Bark  dark  or  black,  wood  dark  or  reddish :  stamens  mostly  4  to  6;  stigmas  on  Ions  styles;  abortive  ovules  mostly 

towards  top  of  nut ;  nut  tomentose  within. — Black  Oaks. 

Evergreen    trees;    nut    slender-ovate. 

Acorns   ripe  in  first   autumn;   leaves   roundish   or  elliptic,   convex  above;   coast   valleys 

and  hills   7.     Q.   ogrtfolut. 

Acorns  ripe  in   second   autumn;   leaves   oblong,   obtuse   or   tapering  to   the   acute  apex, 

plane,  pale  yellowish  below;   interior   valleys  and   hills 8.   Q.wisliseniL 

Deciduous  trees;  acorns  ripe  in  second  autumn,  oblong,  obtuse;  leaves  pinnately  parted, 
the   divisions   lobed  and   bristle-tipped;    mountains 9.  Q.  kelloggii. 

1.  Q.  lobata  Ne6.  Valley  Oak.  Graceful  tree  commonly  40  to  75  ft. 
high;  leaves  3  to  4  (rarely  6)  in.  long,  2  to  3  in.  wide,  green  above,  paler 
beneath,  yellow-veined,  pinnately  parted  to  the  middle  or.  nearly  to  the  mid- 
rib into  3  to  5  pairs  of  lobes;  lobes  most  commonly  broadened  towards  the  end, 
less  frequently  pointed,  coarsely  2  or  3-toothed  at  apex,  or  sometimes  entire; 
cup  drab-brown,  deeply  hemispherical,  very  warty,  %  to  %  in.  deep  or  more, 
of  greater  diameter  than  the  nut;  nut  long-conical,  at  first  bright  green, 
later  mahogany  or  chestnut-brown,  1%  to  2*4  in.  long,  %  to  %  in.  thick. 
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The  most  characteristic  tree  on  the  floors  of  the  Sacramento,  San  Joaquin 
and  Coast  Range  valleys,  but  not  in  valleys  facing  the  sea.  The  round- 
topped  crown  is  often  broader  than  high,  its  spreading  branches  finally  ending 
in  long  slender  cord-like  branchlets  which  sometimes  sweep  the  ground  (whence 
"Weeping  Oak").  Called  "White  Oak"  or  "Water  Oak"  by  settlers  and 
Roble  by  the  Spanish-Californians. 

2.  Q.  garryana  Dougl.  Orecjon  Oak.  Round-headed  tree  25  to  55  ft. 
high,  the  trunk  bark  white,  thin,  superficially  checked  into  small  squarish 
scales;  leaves  3  to  4  (or  6)  in.  long,  1%  to  4Vj  in.  wide,  dark  lustrous  green 
and  nearly  glabrous  above,  rusty  or  pale,  finely  pubescent  and  yellow-veined 
beneath,  leathery  in  texture  and  pinnately  parted  into  5  to  7  (rarely  9)  lobes 
with  mostly  deep  and  often  acute  sinuses;  lobes  entire  or  with  2  or  3  coarse 
rounded  unequal  teeth;  cup  very  shallow,  6  to  9  lines  broad,  with  tuberculate 
scales;  nut  bulging  beyond  the  small  cup,  typically  subglobose  but  varying  to 
obovoid  or  subcylindric,  although  always  rounded  at  apex,  %  to  1  in.  long,  % 
to  %  in.  thick,  its  surface  polished  and  shining. 

Chiefly  in  the  higher  mountains  near  the  coast :  Santa  Cruz  Mts. ;  Mt.  Tamal- 
pais;  northward  to  Mendocino  and  Humboldt  cos.,  and  far  northward  to  British 
Columbia.      Also  called  "Post  Oak." 

3.  Q.  douglasiiH.  &  A.  Blue  Oak.  Tree  20  to  60  ft.  high,  the  white 
trunk  bark  shallowly  checked  into  small  thin  scales,  this  characteristic  rough- 
ness extending  well  out  to  the  smaller  branches;  leaves  minutely  pubescent, 
bluish  green  above,  pale  beneath,  1  to  3  in.  long,  ^  to  3  in.  wide,  mostly  ob- 
long to  obovate,  entire,  or  coarsely  and  often  unequally  few-toothed,  or 
shallowly  lobed;  acorns  ripe  in  first  autumn;  cup  4  to  6  lines  broad,  of  less 
diameter  than  the  nut  and  very  shallow,  the  scales  developing  small  wart- 
like processes;  nut  %  to  1%  in.  long,  6  to  10  lines  thick,  dark  or  light  brown, 
oval  in  outline  but  variable,  often  much  swollen  just  below  or  at  the  middle 
or  only  on  one  side,  or  again  narrow  and  tapering  to  apex. 

Common  on  hot  interior  foothills,  often  the  only  tree  where  %it  grows,  or 
associated  with  Digger  Pine  or  Interior  Live  Oak:  Sierra  Nevada  foothills  and 
inner  Coast  Range,  ranging  west  to  the  Napa  Range,  Walnut  Creek  and 
Monterey  Co.      Called  Mountain  Oak  and  Iron  Oak  by  settlers. 

4.  Q.  dumosa  Nutt.  Scrub  Oak.  Shrub  2  to  8  ft.  high,  with  tough 
rigid  branches  and  branchlets;  leaves  typically  oblong  to  elliptic  or  roundish, 
entire  or  more  commonly  irregularly  spinose-serrate,  or  sinuate-lobed  with 
sharply  cut  or  angular  sinuses,  %  to  1  in.  long;  cup  shallowly  or  deeply 
saucer-shaped  to  turbinate,  5  to  8  lines  broad,  2  to  5  lines  deep,  often  rusty, 
the  scales  tuberculate,  sometimes  so  regularly  as  to  suggest  a  quilted  cushion; 
nut  oval  to  cylindric,  rounded  or  pointed  at  apex,  %  to  1%  in.  long. 

Common  chaparral  shrub  in  the  mountains  of  Southern  California,  ranging 
northward  through  both  the  Coast  Ranges  and  Sierra  Nevada,  more  or  less 
abundant  in  the  middle  and  southerly  parts  of  those  ranges,  rarer  in  the 
north  (Vaca  Mts.;  Napa  Range;  Ukiah).  Highly  variable  in  leaf  texture  and 
outline  and  in  acorn  character,  both  of  cup  and  nut.  (See  chaparral  in 
index.) 

5.  Q.  durata  Jepson.  Leather  Oak.  Low  spreading  shrub  with  rigid 
branches,  2  to  5  ft.  high;  younger  branches  and  leaves  densely  tomentose; 
leaves  oval,  dentate  with  prickly  equal  teeth,  above  convex,  the  margin  more 
or  less  revolute;  cup  bowl-shaped,  8  to  9  lines  broad,  4  to  5  lines  high,  the 


124  FAGACEAE. 

scales  tubcrculate;   nut  short,  thick,  cylindric,  rounded  at  apex,  7  to  9  lines 
long. 

San  Carlos  Range  and  northward  to  the  Napa  Range. 

6.  Q.  chrysolepis  Liebm.  Maul  Oak.  Tree  20  to  60  ft.  high  with  round- 
ish or  often  spreading  crown,  or  frequently  reduced  to  a  small  shrub;  trunk 
bark  whitish,  rather  smooth;  leaves  1  to  2  (sometimes  even  4)  in.  long,  thick, 
green  above,  yellow  beneath  with  a  fine  fuzz  or  powder,  or  eventually  lead- 
color  or  dull  white,  ovate  or  oblong-ovate,  acute  at  apex,  entire,  or  with  entire 
and  toothed  leaves  frequently  found  on  the  same  twig;  typical  cup  thick  and 
round-edged  with  a  fine  fuzzy  or  felt-like  tomentum  concealing  the  scales, 
the  whole  suggesting  a  yellow  turban,  but  thinnish  cups  and  scanty  pubescence 
not  concealing  the  scales  occur  as  frequently;  nut  ovate,  globose,  or  cylindric, 
rounded  at  apex  or  sharply  pointed,  1  to  1%  in.  long,  %  to  1  in.  thick. 

Mountain  ridges,  slopes  and  canons  almost  throughout  California,  extremely 
variable  in  habit  and  in  the  acorns.  Not  occurring  in  the  foothills.  Called 
Canon  Oak,  Gold -cup  Oak  and  Mountain  Live  Oak.  It  furnishes  the  most 
valuable  wood  amongst  our  species,  being  strong,  tough  and  close-grained. 

Q.  vaccinifolia  Engelm.  Huckleberry  Oak.  Low  evergreen  shrub;  branches 
slender  and  pliable,  forming  broom-like  tufts  at  top  of  stems;  leaves  very  small, 
mostly  entire,  no  golden  fuzz;  acorn-cup  thin;  nut  globose-ovate,  4  to  6  lines 
long. — Sierra  Nevada,  5,000  to  10,000  ft.,  often  gregarious. 

7.  Q.  agrifolia  Nee\  Coast  Live  Oak.  Low  broad-headed  tree  20  to  70 
ft.  high;  trunk  bark  smooth  and  beech-like  or  irregularly  fissured;  leaves 
roundish,  elliptic,  sometimes  ovate  or  oblong,  usually  with  spine-tipped  teeth 
or  sometimes  entire,  commonly  1  or  2  in.  long  but  varying  from  %  to  4 
in.,  usually  convex  above;  cup  broadly  turbinate,  4  to  7  lines  deep,  usually  em- 
bracing only  the  base  of  the  nut;  nut  slender,  pointed,  1  to  1%  in.  long, 
5  to  7  lines  thick. 

Rich  valley  floors  and  rocky  hills,  abundant  from  Sonoma  and  Napa  cos. 
to  Alameda  and  Santa  Clara  cos.  and  southward  to  Southern  California.  En- 
cina  of  the  Spanish-Calif ornians.      Called  simply  "Live  Oak"  by  the  people. 

8.  Q.  wislizenii  A.DC.  Interior  Live  Oak.  Round-crowned  tree  30  to 
75  ft.  high;  trunk  bark  dark,  very  smooth  or  sometimes  roughly  fissured; 
leaves  typically  oblong  (varying  to  elliptic,  ovate  or  ovate-lanceolate),  either 
tapering  to  apex  or  rounded,  1  to  2%  (or  4)  in.  long,  entire  or  spiny-toothed, 
green  and  shining  above,  pale  yellowish  green  below;  cup  deeply  cup-shaped  to 
hemispherical,  embracing  Y4  to  y2  the  nut,  6  or  7  lines  broad,  the  scales  thin, 
red-brown;  nut  cylindric  and  tapering  to  the  apex  or  conical,  often  streaked 
longitudinally  with  dark  lines  converging  at  the  summit,  1%  to  1%  in.  long. 

Dry  mountain  slopes  and  fertile  valley  floors:  Sierra  Nevada  foothills,  Great 
Valley  and  inner  Coast  Range.  Called  simply  "Live  Oak"  by  the  people. 
Var.  frutescens  Engelm.  is  a  scrub  form  in  the  chaparral  on  the  higher  Coast 
Range   summits. 

9.  Q.  kelloggii  Newb.  California  Black  Oak.  Graceful  tree  with 
broad  rounded  crown,  30  to  80  ft.  high;  trunk  bark  dark,  checked  into  small 
plates;  leaves  deeply  and  mostly  sinuately  parted  with  about  3  lobes  on  each 
side  ending  in  1  to  3  or  more  coarse  bristle-tipped  teeth,  lustrous  green  above, 
lighter  beneath,  often  white  with  a  fine  tomentum  when  young,  4  to  10  in. 
long  and  2%  to  6  in.  wide;  cup  large,  *£  to  1  in.  deep,  %  to  1%  in.  broad, 
its  scales  thin,  with  a  membranous  and  sometimes  ragged  margin;  nut  deeply 
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set  in  the  cup,  typically  oblong  in  outline,  rounded  at  apex,  1  to  1*4  in.  long 
and  %  in.  thick,  covered  at  first  with  a  fine  fuzz. —  (Q.  calif ornica  Cooper.) 

Mountain  slopes  and  gravelly  valleys,  Sierra  Nevada  and  Coast  Ranges,  but 
not  near  the  sea. 

2.   PASANIA  Miq.     Tan  Oak. 

Evergreen  trees  or -shrubs  with  evergreen  leaves  and  erect  catkins.  Stam- 
inate  flowers  one  in  a  place,  densely  disposed  in  elongated  simple  catkins; 
stamens  8  to  10,  4  times  as  long  as  the  5-parted  calyx.  Pistillate  flowers  1 
in  an  involucre,  the  involucres  few  at  the  base  of  some  of  the  staminate  cat- 
kins; calyx  often  with  rudimentary  stamens;  ovary  3-celled.  Fruit  an  acorn, 
the  cup  with  slender  spreading  scales.  (Pasania,  native  name  of  one  of  the 
species  in  Java.) 

1.  P.  densiflora Oerst.  Tan  Oak.  Large  tree  50  to  150  ft.  high;  leaves 
oblong,  acute,  strongly  parallel-nerved  beneath,  the  nerves  ending  in  the  teeth 
of  the  margin,  2%  to  4%  in.  long,  1  to  1%  in.  wide;  catkins  slender,  2  to  4 
in.  long;  acorns  ripe  in  second  autumn;  cup  %  to  1*4  in-  broad;  nut  globose 
or  short  thick  cylindric,  1  to  1%  in.  long,  covered  with  a  deciduous  close 
woolly  coat. — (Quercus  densiflora  H.  &  A.) 

Fertile  mountain  slopes  and  ridges,  associated  with  the  Redwood,  or  in 
Mendocino  and  Humboldt  cos.,  most  highly  developed  in  the  "Bald  Hills " 
country  just  inside  the  Redwood  Belt.  The  bark  is  peeled  in  large  quantities 
for   tanning   leather. 

3.   CASTANOPSIS  Spach.     Chinquapin. 

Evergreen  trees  or  shrubs.  Catkins  slender,  erect.  Staminate  flowers  in 
clusters  of  3,  disposed  in  elongated  simple  or  sometimes  branching  catkins; 
calyx  5  or  6  parted ;  stamens  10  or  12 ;  ovary  rudiment  present.  Pistillate  flow- 
ers 1  to  3  in  an  involucre,  the  involucres  on  shorter  catkins  or  sometimes  scat- 
tered at  the  base  of  the  staminate  catkins;  calyx  6-cleft  with  abortive  stamens 
on  its  lobes;  ovary  3-celled  with  2  ovules  in  each  cell;  styles  3.  Fruit  ripe  in 
second  autumn,  the  spiny  bur-like  involucre  enclosing  1  to  3  nuts.  Nuts  ovoid 
or  globose,  more  or  less  angled,  usually  1-seeded.  (Greek  kastanea,  chestnut, 
and  opsis,  resemblance.) 

Tree  with  thick  rough  bark,  less  commonly  a  shrub;  leaves  2]/2   to  5J4   in.   long;  usually 

long-pointed    1.  C.  chrysophylla. 

Shrub,  low  and  spreading,  with  thin  bark;  leaves   1/2   to  3  in.  long,  usually  obtuse 

2.  C.  sempervircns. 

1.  C.  chrysophylla  A.DC.  Giant  Chinquapin.  Tree  50  to  115  ft.  high 
with  the  very  thick  trunk  bark  broken  into  longitudinal  furrows;  leaves  oblong, 
tapering  to  base  and  also  to  the  apex  (commonly  abruptly  long-pointed),  entire, 
dark  green  on  the  upper  surface,  at  first  golden  with  a  fine  tomentuni  below, 
later  light  olive-yellow,  2]/2  to  5%  in.  long,  %  to  1%  in.  wide,  the  nerves 
straightish,  forking  well  inside  the  margin;  burs  chestnut-like,  irregularly  4- 
valved,  containing  1  or  sometimes  2  subtriangular  nuts  4  or  5  lines  long  with 
hard  shell  and  sweet  kernel. — (Castanea  chrysophylla  Dougl.) 

Deep  soil  of  mountain  ridges  and  slopes  from  Mendocino  Co.  (where  it  is 
associated  with  the  Redwood)  north  to  the  Oregon  Cascade  Mts.  Often  called 
Chestnut,  Red  Oak  and  Bur  Oak.  Var.  minor  Benth.  Golden  Chinquapin. 
Shrub  3  to  15  ft.  high;  leaves  with  the  sides  partly  folded  along  the  midrib 
(trough-like),  very  golden  below. — Rocky  ridges  and  slopes:  Monterey;  Sant 
Cruz  Mts.;  Moraga  Ridge;  Mt.  Tamalpais  and  north  to  the  Mendoc' 
coast. 
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2.  C.  sempervirens  Dudley.  Bush  Chinquapin.  Spreading  shrub  1  to 
8  ft.  high  with  smooth  brown  bark;  leaves  oblong,  acutish  at  base,  acute  or 
obtuse  at  apex,  or  sometimes  tapering  upwards  from  near  the  base  and  there- 
fore lanceolate-oblong,  1V6  to  3  in.  long  and  5  to  11  lines  wide. 

Arid  mountain  slopes  or  rocky  ridges:  Sierra  Nevada  (3,000  to  8,000  feet); 
Coast  Ranges  (1,500  to  4,000  feet). 

PLATANACEAE.  Plane  Family. 

Large  deciduous  trees  with  alternate  ample  palmately  lobed  leaves  and 
sheathing  stipules;  dilated  base  of  petiole  enclosing  the  bud  of  the  next  season; 
bark  falling  away  in  thin  plates.  Flowers  monoecious,  the  stamina te  and  the 
pistillate  on  separate  axes,  closely  packed  in  separate  ball-like  clusters  dis- 
tributed at  intervals  along  a  terminal  very  slender  axis,  the  inflorescence  thus 
appearing  moniliform.  Receptacles  very  hairy  and  individual  flowers  diffi- 
cult to  segregate.  Calyx  and  corolla  none.  Stamens  with  long  anthers  and 
very  short  filaments  densely  crowded  on  a  globose  fleshy  receptacle.  Pistils 
with  interspersed  clavate  truncate  bracts,  crowded  on  a  similar  receptacle; 
ovary  1-ovuled;  style  one,  filiform,  laterally  stigmatic.  Fruit  a  coriaceous 
nutlet  with  tawny  hairs  about  the  base. 

1.  PLATANUS  L.  Plane  Tree. 
The  only  genus.  (Greek  platus,  broad,  referring  to  the  ample  leaves.) 
1.  P.  racemosa  Nutt.  Western  Sycamore.  Tree  40  to  90  ft.  high  with 
a  massive  crown  of  wide-spreading  limbs;  leaves  3%  to  9  (or  13)  in.  long, 
commonly  broader  than  long,  parted  into  3  to  5  broad,  spreading  fingers  or 
lobes;  margin  entire  or  with  few  small  teeth;  stipules  very  conspicuous  when 
full  grown,  roundish  or  angular  in  outline  and  encircling  or  sheathing  the  stem; 
ball-like  flower  clusters,  2  to  7  in  number,  distributed  at  intervals  along  a 
pendulous  and  very  slender  axis  borne  at  or  near  the  end  of  a  branch;  balls 
falling  to  pieces  in  the  winter,  releasing  the  seed-like  nutlets. 

Common  and  sometimes  abundant  in  river-bottoms,  Sacramento  Valley  south- 
ward through  the  San  Joaquin  and  South  Coast  Ranges  to  Southern  California. 
Individual  trees  frequently  attain  great  size.  The  trunks  are  often  remark- 
able for  their  great  divergence  from  the  perpendicular,  due  to  the  shifting 
character  of  the  soil  in  stream  beds.  , 

URTICACEAE.     Nettle  Family. 

Herbs  with'  simple  leaves.  Flowers  small  (ours  less  than  1  line  long),  green- 
ish, unisexual,  clustered,  the  clusters  disposed  in  catkin-like  axillary  spikes  or 
loose  axillary  heads.  Petals  none.  Staminate  calyx  with  4  distinct  or  nearly  dis- 
tinct sepals  and  as  many  opposite  stamens,  the  filaments  coiled  or  bent  inward 
in  the  bud  so  that  when  released,  they  fly  upwards  like  a  spring,  scattering  the 
pollen.  Pistillate  calyx  2  to  4-toothed  or  -cleft,  or  of  nearly  distinct  segments. 
Ovary  superior,  1-celled,  with  1  orthotropous  erect  ovule;  style  and  stigma  1. 
Embryo  straight.  Endosperm  oily.  Fruit  an  achene,  always  enclosed  or 
covered  by  the  calyx. 

Pistillate  calyx  4-parted,  the  segments  almost  distinct,  the  inner  ones  largest. ..  .1.  Uitica. 
Pistillate  calyx  saccate,   2  to   4-toothed  at   orifice 2.  Hespskocnide. 

1.      URTICA  L.  Nettle. 
Annual  or  perennial  herbs  with  stinging  hairs.     Leaves  opposite,  petioled, 
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3  to  7-nerved,  serrate,  with  stipules.  Flowers  in  ours  monoecious,  clustered,  the 
clusters  in  axillary  often  branching  spikes.     Staminate  flowers  with  4  sepals, 

4  stamens  and  the  cup-shaped  rudiment  of  a  pistil.  Pistillate  calyx  with  the 
sepals  unequal,  the  exterior  smaller  than  the  inner  and  at  length  enclosing  the 
flattened  achene;  ovary  with  sessile  tufted  or  almost  feathery  stigma.  Endo- 
sperm scanty.     (Ancient  Latin  name.) 

Pistillate  and  staminate  flowers  in  separate  spike-like   inflorescences;     the  pistillate   some- 
what shorter  than  and  in  axils  above  the  staminate;    perennial. 

Herbage  gray;   leaves  ovate  to  lanceolate 1.    U.    gracilis. 

Herbage  dark  green;  leaves  broadly  ovate,  cordate  at  base 2.   U.  California*. 

Pistillate  and  staminate  flowers  mixed  in  the  same  cluster;   herbage  dark  green;  annual. 

%  3.   U.  urcns. 

1.  U.  gracilis  Ait.  var.  holosericea  Jepson.  Creek  Nettle.  Stem  strict, 
unbranched,  4  to  10  ft.  high;  leaves  long  ovate  to  lanceolate,  more  or  less 
pubescent  on  both  faces  or  the  upper  surface  green  and  with  scattered  bristles 
and  the  lower  surface  gray,  3  to  5  in.  long;  flowers  sessile  in  small  clusters, 
these  disposed  in  simple  or  somewhat  paniculately  branched  spikes;  spikes  often 
shorter  than  petioles. — (U.  holosericea  Nutt.) 

Moist  valleys,  marshes,  damp  spots  in  the  hills  and  along  creeks;  common  and 
often  abundant  throughout   California. 

2.  U.  californica  Greene.  Coast  Nettle.  Stem  often  branched  from  the 
base,  2  to  4  ft.  high,  producing  stolons;  stems  and  petioles  hispid  and  some- 
what pubescent;  leaves  broadly  ovate,  deeply  cordate,  coarsely  serrate,  sub- 
glabrous  above,  shortly  pubescent  below  and  often  gray,  3  to  4  in.  long  and 
nearly  as  broad,  or  the  lower  4  to  7  in.  long;  spikes  simple  or  paniculately 
branched,  mostly  exceeding  petioles. — (U.  lyallii  Wats.  var.  californica  Jepson.) 

Low  lands  near  the  coast  from  San  Mateo  Co.  northward  to  Marin  Co. 

3.  U.urens  L.  Small  Nettle.  Erect  and  simple  or  branching  from  the 
base,  1  to  1%  ft.  high,  leafy  to  the  top,  very  sparingly  hispid;  leaves  elliptic 
or  ovate,  coarsely  laciniate-serrate,  3  to  5-nerved,  %  to  1%  in-  h>ng>  slender 
petioled;  stipules  short,  about  1  line  long;  flowers  more  or  less  pediceled  in 
glomerules,  the  glome  rules  in  an  oblong  rather  dense  spike  often  shorter  than 
the  petioles;   fruiting  calyx  with  hispid-ciliate  margins. 

Native  of  Europe,  now  widely  naturalized  in  central  and  Southern  California. 

2.    HESPEROCNIDE  Torr. 

Annual  herbs  similar  to  Urtica.  Stipules  minute.  Staminate  calyx  with  4 
almost  distinct  sepals.  Pistillate  calyx  consisting  of  a  'membranous  flattened 
oblong-ovate  sac  with  a  minutely  2  to  4-toothed  orifice.  (Greek  hespera,  west 
or  western,  and  knide,  a  nettle.) 

1.  H.  tcnella  Torr.  Slender,  erect  or  straggling,  1  or  2  ft.  high;  stems 
and  petioles  bristly  with  scattered  hairs,  the  blades  very  sparsely  hispid ;  leaves 
thin,  ovate,  serrately  incised,  %  to  iy2  (or  2)  in.  long  on  slender  petioles; 
flowers  densely  glomerate  in  the  axils,  the  clusters  shorter  than  the  petioles; 
pistillate  calyx  thin,  hispid  with  hooked  hairs,  in  fruit  \<>  to  less  than  1  line 
long;   achene  with  minutely  roughened  surface. 

Coast  Ranges  from  Napa  Valley  southward  to  Southern  California. 

Paeietaria  DEB l lis  Foret.  Annual;  leaves  alternate,  entire,  without  stip- 
ules; hairs  not  stinging;  achene  ovoid;  pistillate  calyx  tubular,  4-cleft. — 
Southern  California. 
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POLYGONACEAE.  Buckwheat  Family. 

Our  herbs  or  low  bushes  with  simple  leaves.  Flowers  small,  regular,  mostly 
perfect,  without  petals,  and  rarely  solitary.  Stamens  4  to  9,  slightly  perigy- 
nous.  Calyx  5  to  6-cleft  or  -parted.  Ovary  superior,  1-celled,  1-ovuled  and 
bearing  2  or  3  styles  or  stigmas.  Fruit  an  achene,  triangular  in  all  of  ours 
except  some  species  of  Polygonum  and  Eriogonum. 

A.     Leaves  without  stipul+s,   opposite,   or  in   no.    5   mostly  radical  or  alternate;    flowers 

borne  in  an  involucre  (except  no.  2). 

Involucre  bract-like,    1-flowered.  enlarged  in   fruit.   2-lobcd,   2-saccate  on  the  back;   leaves 

opposite,    broad    1.  Ptekostegia. 

Involucre  none;  calyx  involucre-like;   leaves  linear,   in  whorls 2.  Lastarriaea. 

Involucre   tubular,    campanulate   or    turbinate;    leaves   alternate    or    in    whorls    or    radical. 
Involucre  one-flowered;  teeth  of  the  involucre  3  to  6,  cuspidate  or  awned,  often  hooked. 

3.  Chokizakthe. 
Involucre  two  to  many   flowered  and 

Deeply  4  (3  to  5)  -cleft,  the  lobes  bearing  bristles  or  awns,  or  awnless...4.  Oxytheca. 
Four  to  8-toothed,  the  teeth  blunt  or  at  least  not  bristly 5.  Eriogonum. 

B.      Leaves  with  sheathing  stipules,  alternate;  flowers  without  involucre. 

Sepals  6,  the  outer  3  reflexed  in  fruit,  the  inner  3  erect  and  enlarging;  calyx  closing 
about  the  fruit  and  persisting  as  a  hardened  covering  to  the  achene;  flowers  mostly 
green    6.  Rum  ex. 

Sepals  5  (or  4),  equal  and  erect  in  fruit:  flowers  mostly  colored 7.  Polygonum. 

1.   PTEROSTEGIA   F.  &  M. 

Very  slender  and  weak  annuals  with  dichotomous  branches  and  opposite 
leaves.  Flowers  solitary  and  sessile,  longer  than  the  subtending  involucre. 
Involucres  terminal  and  nearly  sessile  in  the  forks,  consisting  of  a  single  bract, 
rounded  and  more  or  less  2-lobed,  dentate  on  the  margin,  in  fruit  enlarged, 
scarious  and  reticulated,  loosely  enclosing  the  achene  and  with  2  sac-like  pro- 
tuberances on  the  back.  Calyx  6  or  5-parted;  stamens  as  many  or  fewer  than 
the  lobes.  (Greek  pteron,  a  wing,  and  stegia,  a  covering,  in  reference  to  the 
involucre.) 

1.  P.  drymarioides  F.  &  M.  Stems  commonly  several  from  the  base,  usu- 
ally with  a  branch  at  each  node,  diffuse  or  straggling,  a  few  in.  to  1  ft.  long; 
leaves  roundish  or  broader  than  long  and  notched  once  or  twice  at  apex  or 
even  cleft,  or  distinctly  fan-shaped  or  obcordate,  3  to  6  lines  broad,  nar- 
rowed at  base  to  a  slender  but  mostly  short  petiole;  flower  reddish,  less  than 
1  line  long;  perianth-segments  oblong-lanceolate. 

Open  woods  under  oaks  or  in  the  shade  of  rock  outcroppings :  Coast  Ranges 
and  Sierra  Nevada  to  Southern  California.    April-May. 

2.    LASTARRIAEA    Bemy. 

Small,  fragile  annual,  diffusely  branched  from  the  base.  Leaves  linear, 
in  cauline  whorls  and  in  a  radical  tuft  which  disappears  early.  Floral  bracts 
in  whorls,  with  hooked  awns.  Involucre  none.  Flowers  sessile  in  the  forks 
and  terminal.  Calyx  simulating  an  involucre,  tubular,  5  to  6-cleft  to  the  middle, 
the  teeth  with  recurved,  hooked  awns.  Stamens  3,  inserted  on  the  throat,  with 
a  small  membranous  tooth  on  each  side  of  the  filaments.  (Jose  Victorino 
Lastarria,  1817-1888,  Chilean  publicist  and  writer  on  the  constitutional  history 
of  Chile.) 

1.  L.  chilensis  TSeniy.  Branches  2  to  8  in.  long;  floral  bracts  concealing 
the  flowers;  perianth  1  to  1%  lines  long. 

Introduced  from  Chile.  Antioch;  southward  to  Kern  and  Monterey  cos. 
and  Southern  California.     May -Juno, 
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3.   CHORIZANTHE    R.  Br. 

Low,  dichotomously  branched  annual  herbs  of  summer,  with  rosulate  radical 
leaves  (which  disappear  early  in  the  dry  season).  Cauline  leaves  opposite  or 
ternate,  frequently  reduced  and  bracteate,  the  bracts  sometimes  unilateral. 
Involucres  (in  ours)  1 -flowered,  tubular  or  funnelform,  always  sessile,  3  to  6- 
angled  or  -costate,  and  3  to  6-toothed  or  -cleft;  teeth  divaricate,  cuspidate  or 
awned,  the  awns  very  frequently  with  a  hooked  tip.  Flowers  pedicellate  or 
nearly  sessile,  ebracteolate,  included  within  the  involucre  or  the  segments  pro- 
truding. Calyx  6-parted  or  -cleft,  often  colored,  never  herbaceous.  Stamens 
usually  9  (seldom  3  or  6),  adnate  to  the  base  of  the  tube.  Ovary  glabrous. 
Embryo  with  indexed  or  straight  radicle.  (Greek  chorizo,  to  divide,  and 
anthos,  flower,  on  account  of  the  parted  perianth.) 

Involucral  teeth  equal  or  the  three  alternate  shorter. 
Erect  plants. 

Calyx-segments    equal,    nearly   distinct;    involucre    with    broad    scarious    margin 

1.    C.    membranacca. 

Calyx-segments   very   unequal,    the    alternate    shorter;    involucral    margin    none 

2.   C.  valida. 

Calyx  shortly  cleft,  segfments  equal;  involucral  margin  none  or  scanty.... 3.  C.  robusta. 

Erect  or  diffuse  plants;  involucral  margins  pink  or  white;  calyx  shortly  cleft;  segments 

equal     4.  C.  douglasii. 

Prostrate   plants. 

Calyx-segments   unequal    5.  C.  polygonioides. 

Calyx-segments  equal. 

Involucre  usually  margined;  stamens  9 % 6.  (7-  Pungens. 

Involucre  not  margined ;  stamens  3 .' 7.   C.   clevelandii. 

Involucral  teeth  very  unequal,   1  long  and  5  very  short;  prostrate 8.  C.  uniaristata. 

1.  C.  membranacea  Benth.  Erect,  6  to  14  in.  high,  unbranched,  or  once 
or  twice  dichotomous  at  the  summit  of  the  stem;  herbage  lanate  throughout, 
floccose  in  age,  the  upper  surface  of  the  leaves  glabrate;  internodes  about  2 
in.  long;  leaves  %  to  1*4  in.  long,  linear,  sessile,  or  gradually  narrowed  into 
a  short  petiole;  involucres  condensed  into  dense  head-like  cymes,  these  solitary 
in  the  upper  axils  and  terminating  the  branches;  margin  of  the  involucre 
wholly  scarious  between  the  awned  teeth;  awns  slender,  uncinate,  and  strongly 
divergent;  flowers  2  or  3,  of  these  1  or  2  undeveloped  or  nearly  obsolete; 
calyx-segments  distinct,  broadly  obspatulate  with  long,  narrow  claw. 

Inner  Coast  Range  from  the  Vaca  Mts.  to  Mt.  Diablo. 

2.  C.  valida  Wats.  Erect,  4  to  6  in.  high,  once  or  twice  di-  or  tri-choto- 
mously  branched;  leaves  spatulate;  involucral  teeth  or  lobes  not  margined 
but  awned;  awns  mostly  straight;  inflorescence  similar  to  the  preceding;  flowers 
pedicellate,  partly  exserted;  calyx-segments  oblong,  erose-denticulate,  hirsute 
along  the  back  on  the  midvein,  very  unequal  (the  alternate  only  y2  as  l°ng«) 

Sonoma;    Petaluma;   Russian  River.     Rarely'  collected. 

3.  C.  robusta  Parry.  Stout,  erect,  6  to  24  in.  high,  ternately  and  dicho- 
tomously branched  above,  the  stem  below  bearing  two  or  three  whorls  of  spatu- 
late leaves,  2  in.  long  or  less;  heads  large,  dense,  mostly  terminal  or  sub-ter- 
minal; involucre  with  narrow  margins  or  none,  teeth  mostly  uncinate,  the  alter- 
nate shorter;  calyx  cleft  %  the  way  down,  slightly  exserted  or  not  at  all; 
segments  equal,  oblong,  apiculate. 

Sandy  soil  at  Alameda  and  near  Santa  Cruz. 

4.  C.  douglasii  Benth.  Erect,  with  slender  diffuse  branches  from  the  base 
or  more  commonly  simple  below,  3  to  10  in.  high,  pubescent  throughout;  rad- 
ical leaves  oblanceolate ;  cauline  similar  but  reduced  above,  3  to  6  lines  lone; 
involucres  in  small  loose  clusters,  each   V/2   lines  l°ng»  densely  hair* 
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furrows,  with  pink  scarious  margins  and  straight  or  uncinate  awns;  calyx- 
segments  apiculate,  the  alternate  often  emarginate;  hairy  on  the  back. 

Santa  Cruz  Mts.  Var.  diffusa  Parry;  has  all  the  cauline  leaves  reduced  to 
narrow  or  very  small  bracts  and  the  margins  of  the  involucre  usually  white. 

5.  C.  polygonioides  T.  &  G.  Dichotomously  branched,  forming  mats  5  to 
10  in.  across;  bracts  in  pairs,  oblanceolate  or  obovate,  resembling  the  leaves  of 
the  radical  rosette  and  becoming  smaller  towards  the  ends  of  the  branches; 
involucres  ob-pyramidal,  without  scarious  margin,  solitary  or  in  2s  or  3s,  the 
tube  1  to  IVi  lines  long,  the  3  larger  segments  as  long  and  with  alternating 
short  ones  at  base. 

Napa  Range,  eastern  Alameda  Co.,  Sierra  Nevada,  and  southward  to  South- 
ern California. 

6.  C.  pungens  Benth.  Somewhat  slender,  villous-pubescent,  the  branches 
prostrate  or  at  first  erect,  2  to  15  in.  long,  sub-dichotomous ;  leaves  spatulate 
or  oblanceolate,  ^  to  1%  in.  long,  opposite  petioles  of  the  cauline  leaves  3 
lines  long,  those  of  the  radical  9  lines  or  less ;  bracts  linear  or  subulate,  acerose ; 
involucres  clustered  on  short  lateral  branchlets  2  to  3  lines  long,  unequally 
toothed,  the  alternate  shorter;  teeth  of  the  involucre  scarious  margined, 
strongly  uncinate;  calyx  narrowed  at  base,  cleft  about  %  the  way  down;  seg- 
ments equal,  oblong,  erose-denticulate  at  summit,  mucronulate;  stamens  9, 
unequal,  filaments  plainly  adnate  to  the  lower  part  of  the  tube;  styles  slender, 
equaling  the  stamens. 

Sand  hills,  San  Francisco  Peninsula  southward  to  Monterey. 

7.  C.  clevelandii  Parry.  Plants  prostrate,  branched  from  the  base,  4  to 
16  in.  broad,  hairy  pubescent;  radical  leaves  ovate-spatulate,  cauline  leaves 
narrow  and  pungent;  involucre  with  unequal  divergent  uncinate  teeth;  outer 
calyx-segments  shortly  cleft,  broadly  ovate,  erose,  the  inner  narrow  and  laci- 
niate;  stamens  3. 

Eastern  Napa  Co.;  Lake  Co. 

8.  C.  uniaristata  T.  &  G.  Stems  prostrate,  2  to  6  in.  long,  with  a  short, 
soft  pubescence;  leaves  broadly  spatulate,  the  bracts  oblanceolate,  cuspidate; 
involucres  numerous  but  rather  loosely  cymose  on  the  branches  or  sometimes 
densely  clustered;  involucral  teeth  not  margined  but  awned;  one  awn  long  and 
straight,  the  others  very  short  and  hooked;  flowers  cream-colored;  outer  seg- 
ments of  the  calyx  entire,  obovate,  the  inner  %  as  long,  oblong,  crenate; 
stamens  6. 

Mt.  Diablo  and  through  the  South  Coast  Ranges,  especially  toward  the 
interior. 

4.   OXYTHECA   Nutt. 

Slender  annuals  with  the  internodes  more  or  less  covered  with  stipitate 
glands  and  a  repeatedly  dichotomous  inflorescence.  Leaves  in  a  rosette  at 
base.  Bracts  foliaceous  and  more  or  less  connate,  often  in  3s.  Involucres  few- 
flowered,  more  or  less  distinctly  pedicellate,  campanulate  or  turbinate,  3  to 
5-cleft,  the  teeth  bearing  a  bristle  or  awn,  or  awnless.  Flowers  mostly  exserted. 
Calyx-segments  equal,  glandular-pubescent  on  the  outside.  Stamens  9.  Achene 
commonly  lenticular.  (Greek  oxus,  sharp,  and  theke,  case,  in  allusion  to  the 
spiny  involucre.) 

1.  O.  hirtiflora  (Gray)  Greene.  About  6  in.  high,  glandular-puberulent; 
leaves  oblong-spatulate,  with  scabrous  ciliate  margins  and  a  broad  red  mid- 
vein;  bracts  hispid;  involucres  awnless,  turbinate,  *£  line  long,  deeply  and 
unequally  4-lobed,  on  erect  or  nodding  pedicels   1   to  3  lines  long;   flowers 
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3  to  5,  yellowish,  tinged  with  red,  %  line  long;  achenes  triangular,  exserted. — 
(Eriogonum  hirtiflorum  Gray.) 
Scott  Valley,  Lake  Co.;  Mt.  Diablo  and  Mt.  Hamilton;  Sierra  Nevada. 

0.  ixebhis  Wats.  Bracts  2  or  3  lines  long;  involucres  shortly  pediceled, 
4-cleft  nearly  to  the  base,  awnless;  flowers  rose-color,  %  line  long;  inner  seg- 
ments smaller  and  retuse. — Type  locality  supposedly  Mt.  Diablo. 

5.    ERIOGONUM    Michx. 

Annual  or  perennials  with  radical  or  alternate  or  whorled  leaves  without 
stipules,  those  of  the  inflorescence  commonly  reduced  to  bracts.  Flowers  per- 
fect, involucrate.  Involucre  4  to  8-toothed  or  -lobed,  several  to  many-flowered; 
pedicels  more  or  less  exserted,  intermixed  with  narrow  scarious  bractlets. 
Calyx  6-parted  or  -cleft,  colored,  persistent  about  the  achene.  Stamens  9, 
inserted  on  the  base  of  the  calyx.  Styles  3;  stigmas  capitate.  Achene  tri- 
angular, except  in  a  few  species.  Embryo  straight,  in  the  axis  of  scanty 
endosperm;  cotyledons  foliaceous.  (Greek  erion,  wool,  and  gonu,  knee  or 
joint,  the  nodes  hairy  in  some  species.) 

A.      Involucrol  lobes  becoming  refiexed;  calyx  narrowed  to  a  stipe-like  base. 

Involucres  turbinate,  deeply  lobed,  disposed  in  a  simple  or  compound  umbel   raised  on  a 
scape-like  peduncle  from  a   leafy   perennial  and  more  or   less   woody   base;   filaments 
hairy    below. 
Woody  base  much  branched;  leaves  obovate  to  oblanceolate,  acute,  Vi  to  1  in.  long.... 

1.  E.  stellatum. 

Woody  base  very  short  and  simple;   leaves  oblong-ovate,   cordate  at  base.    1J4   to  2  in. 

long     2.  E.  compositum. 

B.      Involucral  teeth  erect;  calyx  not  attenuate  at  base. 

Involucres  cylindric-turbinate  or  prismatic,  with  erect  teeth,  always  sessile,  either  dis- 
posed in  heads  in  a  cymose  panicle  or  umbel-like  inflorescence,  or  solitary  and  scat- 
tered along  the   virgate  branches;    filaments  usually  glabrous. 

Shrubby;   leaves  with   revolute  margins 3.  E.  parvifolium. 

Herbaceous  or  mostly  so. 

Peduncles  scape-like;   involucres  capitate-clustered;   perennials. 

Heads    1    to   3  or   4,   large   and   terminal,   or  the   peduncle   forked   and   umbel-like; 

bractlets  densely  villous-tomentose   4.   E.  latifolium. 

Heads  scattered  in  an  ample  cymose  panicle;  bractlets  glabrous 5.  E.  nudum. 

Stems  parted  from  the  base  or  above  the  base  into  mostly  elongated  flowering  branches, 
along  which  the  solitary  involucres  are  scattered,  rarely  2  to  several  in  a  cluster. 
Perennials  with  short  woody  stems  which  are  densely  leafy. 

Leaves  obovate  or  oblanceolate,  acute;  bracts  all  small  and  triangular 

6.  E.  trachygonum. 

Leaves    roundish;    lower   bracts    subfoliaceous 7.    E.    saxattle. 

Annuals;   leaves  mostly  in  a  rosette   at  base. 

Inflorescence  somewhat  umbcl-likc,  the  2  to  4  rays  once  or  twice  di-  or  tri-choto- 

mous,  or   1   or  2   simple 8.   E.   truncatum. 

Plants    for    the    most   part    di-    or    tri-chotomously    parted    from    the    base    or    the 

middle,    with    the    flowering    branches    much    elongated    and    the    involucres 

scattered  along  them. 

Involucres  narrow   or   turbinate,    1    to    \y3    Jines   long;    flowers   glabrous;    often 

diffusely  branched. 

White-woolly  throughout;   teeth  of  the  involucre  prominent. ...  10.  E.  gracile. 

Stems  and  inflorescence  glabrous;   teeth   of  the   involucre   inconspicuous 

9.    E.  vimincum. 
Involucres  cylindric,  2  lines  long. 

Flowers  glabrous;  erect  and  strictly  branched 11.   E.   virgatum. 

Flowers  villous  on  the  outside;  more  or  less  umbellately  branched,  sometimes 

very  diffuse    12.    E.   dasyanthemum. 

Involucres  turbinate,  on  filiform  pedicels;  panicle  repeatedly  dichotomous,  commonly  leafy 
at  the  nodes 13.  E.  angulosum. 

1.  E.   stellatum  Benth.      Somewhat   tomentose,   the   leaves  densely  tomen- 
tose  on  both  sides  or  glabrate  above ;  peduncles  naked  from  a  diffusely  branch 
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woody  base,  the  branches  leafy,  especially  at  the  ends;  leaves  obovate  to  oblan 
ceo  late,  acute,  %  to  1  in.  long;  peduncle  naked,  6  to  10  in.  high,  bearing  an 
umbel  of  2  to  4  usually  elongated  and  cymosely-divided  rays;  nodes  and  lateral 
rays  all  leafy-bracted;  lobes  of  the  involucre  nearly  as  long  as  the  turbinate 
tube;  flowers  yellow  or  yellowish,  slightly  tinged  with  red  on  the  outside,  2  or  3 
lines  long. 

Higher  altitudes:  Sierra  Nevada;  summits  of  high  Coast  Ranges;  Southern 
California. 

2.  E.  compositum  Dougl.  Peduncles  stout,  6  to  16  in.  high  from  a  simple 
short  caudex;  leaves  oblong-ovate,  cordate  at  base,  1%  to  2  in.  long,  white- 
tomentose  on  the  under  side,  the  upper  surface  green  and  merely  woolly-floccu- 
lent;  petioles  long  (1%  to  4  in.) ;  umbel  either  simple  or  compound,  the  6  to  9 
rays  (often  with  a  blackish  band  at  middle)  %  to  2  in.  long,  each  bearing  a 
short  several-rayed  umbellet,  subtended  by  whorls  of  lincar-oblanceolate 
leaves;  lobes  of  involucre  short;  flowers  2  to  4  lines  long,  cream-color  or  yellow. 

North  Coast  Ranges:   Mendocino  Co.   (rare)   northward  and  far  northward. 

3.  E.  parvifolium  Smith.  Shrub  1  to  3  ft.  high,  or  woody  only  at  base; 
branches  densely  leafy  with  fascicled  leaves;  leaves  ovate  to  oblong-lanceolate, 
undulate,  revolute  margined,  truncatish  at  base,  dark  green  and  glabrate 
above,  densely  white-woolly  below,  2  to  6  lines  long,  shortly  petioled;  peduncles 
mostly  short,  simple  or  forked,  bearing  a  few  close  heads;  involucres  6  to  8- 
lobed,  many-flowered;  flowers  white,  glabrous;  filaments  hairy  at  base. 

Sand-dunes  of  the  coast;  Monterey  to  Southern  California.  San  Fran- 
cisco, (I)  introduced. 

E.  pasciculatum  Benth.  Flat-top.  Bushy  shrub  with  shreddy  bark,  2  to 
4  ft.  high,  with  leafy  branches  ending  in  a  long  naked  peduncle  bearing  a 
■several-rayed  compound  umbel  or  the  umbel  reduced  and  capitate;  bracts 
linear;  leaves  linear  or  oblanceolate,  revolute  margined,  Y2  in«  long,  white- 
woolly  below,  usually  tomentose  above;  involucres  many-flowered;  flowers  white, 
villous. — Abundant  on  mesas  and  mountain  slopes  in  Southern  California. 
Called  "Wild  Buckwheat."  It  is  the  third  most  valued  native  bee-plant 
after  White  Sage  and  Black  Sage. 

4.  E.  latifolium  Smith.  Stout,  tomentose  throughout,  the  indurated 
caudex  with  short  leafy  branches;  leaves  1  to  2  in.  long,  oblong  to  ovate,  obtuse 
or  acute  at  apex,  rounded  or  cordate  at  base,  rarely  cuneate,  the  margin  often 
undulate  and  upper  surface  glabraje  with  under  surface  very  densely  woolly; 
petiole  often  margined;  peduncles  erect  or  ascending,  5  to  12  in.  high,  very 
stout,  not  fistulous;  bracts  triangular;  invplucres  tomentose,  2  lines  long,  very 
many-flowered,  crowded  into  large  heads  which  are  either  solitary  and  terminal 
or  few  in  a  simple  or  nearly  simple  umbel;  flowers  glabrous,  light  rose-color. 
IYj   lines  long;   bractlets  densely   villous-tomentose. 

Rocky  cliffs  or  sandy  places  along  the  sea-coast  from  Humboldt  Co.  to 
Southern  California. 

5.  E.  nudum  Dougl.  Tibinacjua.  Tall  and  slender,  sparingly  leafy  at 
base;  herbage  mostly  glabrous  above;  leaves  broadly  ovate  or  oblong,  obtuse,  Vl» 
to  2  in.  long,  cordate  or  abruptly  cuneate  at  base,  on  slender  petioles,  undulate", 
densely  tomentose  beneath,  becoming  glabrate  above;  peduncle-like  stem  (fis- 
tulous and  sometimes  inflated)  and  the  usually  large  panicle  naked  and  \y>  to 
3  ft.  high ;  involucres  2  or  3  lines  long,  glabrous  or  nearly  so,  usually  3  to  6  in 
each  cluster;  flowers  glabrous  (sometimes  villous),  1  to  1V-*  lines  long,  white  or 
reddish,  sometimes  sulphur-yellow. 
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Dry  foothills  and  middle  elevations,  common  in  both  the  Coast  Ranges  and 
Sierra  Nevada.  Called  "  Blood  -  root "  in  Contra  Costa  Co.  and  gathered  for 
medicinal  purposes.  Var.  obloncjifolium  Wats.  Leaves  broadly  oblong,  1  to 
2%  in.  long,  abruptly  contracted  Xo  slender  petioles  3  in.  long;  perianth  usually 
somewhat  pubescent  on  the  inner  lobes. — Napa  (Jo.  and  northward. 

6.  E.  trachygonum  Torr.  Stems  several  to  many,  erect,  6  to  11  in.  high, 
very  leafy,  from  a  much  branched  woody  base;  leaves  obovate  or  oblanceolate, 
acute,  white-tomentose  on  both  faces,  short-petiolcd,  3  to  6  lines  long,  often 
with  smaller  ones  fascicled  in  the  axils,  or  the  lowermost  twice  as  long  with , 
longer  petioles;  inflorescence  short-peduncled,  once  or  twice  dichotomous,  the 
branches  erect;  lower  involucres  scattered,  the  upper  approximate,  campanu- 
late- tubular,  prominently  but  obtusely  angled  and  woolly  between  the  angles; 
flowers  2y2  lines  broad;  sepals  white  with  a  green  midrib,  the  inner  longer 
than  the  outer. — (E.  wrightii  Torr.  var.  trachygonum  Jepson.) 

Dry  gravel  beds  of  the  larger  interior  streams:  inner  Coast  Ranges. 

7.  E.  saxatile  Wats.  Tomentose  throughout,  becoming  flocculent,  8  to  16 
in.  high,  the  base  of  the  peduncles  or  caudex  densely  leafy;  leaves  roundish, 
both  sides  with  a  dense,  often  felt-like  tomentum,  3  to  8  lines  broad,  short- 
petioled;  peduncle  3  to  5  in.  high,  the  branches  of  the  inflorescence  short 
and  spreading;  bracts  (especially  the  lower)  subfoliaceous,  triangular  or 
oblong,  acute;  involucre  1%  to  2  lines  long,  its  teeth  acute;  flowers  yellowish 
or  rose-tinted,  2  lines  long;  sepals  all  spatulate-oblong  and  carinate,  about 
equal. 

Southern  California,  north  in  the  Sierra  Nevada  to  North  Fork  Kaweah 
River  and  in  the  Coast  Ranges  to  the  Santa  Lucia  Mts. 

8.  E.  truncatum  T.  &  G.  Slender  thinly  tomentose  annual  1  ft.  high,  with 
many  stems  from  the  base;  leaves  obovate  or  oblong-oblanceolate,  with  undu- 
late margin,  1  in.  long,  attenuate  to  a  slender  petiole  usually  quite  as  long; 
peduncle  short,  bearing  a  leafy-bracted  umbel-like  inflorescence  of  4  to  6  elon- 
gated rays,  which  are  loosely  once  or  twice  di-  or  tri-chotomous ;  bracts  almost 
minute;  involucres  solitary  or  2  to  4  in  a  cluster,  tomentose,  oblong-turbinate, 
2  lines  long;   flowers  light  rose-color,  1  line  long. 

Mt.  Diablo  region  from  Marsh's  Ranch  north  to  Antioch. 

9.  E.  vimineum  Dougl.  Glabrous  or  at  least  not  tomentose,  unless  at 
the  very  base,  erect,  9  to  18  in.  high,  much  branched  from  near  the  base,  the 
branches  elongated  and  virgate,  with  the  lower  commonly  in  whorls  of  4  or  5; 
lower  forks  often  leafy;  leaves  obicular  to  broadly  ovate,  3  to  10  lines  broad, 
greenish,  reddish,  or  yellowish,  white  tomentose  below;  margin  undulate,  at 
least  in  age;  the  petioles  as  long  or  longer;  involucres  very  narrow,  1  line  long; 
flowers  rather  few,  rose-color,  or  yellowish,  1  line  long;  outer  sepals  obovate, 
inner  oblong. 

Coast  Range  hills,  especially  slopes  near  rocky  outcroppings.  Var.  caninum 
Greene.  Stems  numerous  from  the  base,  repeatedly  di-  or  at  first  tri-chotomous, 
procumbent  or  very  diffuse,  sometimes  erect  and  branching  only  above  the 
•base;  inflorescence  and  stems  reddish;  involucres  mostly  at  the  ends  of  the 
short  branches  or  sessile  in  the  forks. — Oakland   Hills;    Marin  Co. 

10.  E.  gracile  Benth.  Floccose- tomentose  throughout,  somewhat  strict 
and  narrowly  panicled,  or  more  diffuse,  5  to  11  in.  high;  leaves  oblanceolate 
or  broadly  oblong,  attenuate  to  a  slender  petiole,  1  to  1%  in.  long  or  less, 
tomentose  on  both  sides  or  less  so  above;  bracts  more  or  less  elon»*«-«»<i  or 
somewhat  foliaceous;  involucres  1  line  long  or  less,  broader  abov< 
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acute,  and  rather  prominent  teeth,  often  dark  brown;  flowers  white,  rose-color 
or  yellowish,  %  line  long. 
Dry  interior  plains,  valleys  and  low  hills. 

11.  E.  virgatum  Benth.  Tomentose  throughout,  stem  slender,  erect,  simple, 
or  the  few  branches  strict,  1  to  2  ft.  high ;  leaves  rosulate  at  the  base,  oblanceo- 
late,  an  inch  or  two  long,  on  slender  petioles,  the  margin  usually  undulate; 
involucres  rather  remote,  tomentose,  cylindric,  2  lines  long;  bracts  lanceolate, 
shorter  than  the  involucres;  flowers  1  line  long,  buff  or  sulphur-yellow. 

Stream  beds  at  low  altitudes :     Coast  Kanges  and  Sierra  Nevada. 

12.  E,  dasyanthemum  T.  &  G.  Plants  clothed  with,  a  thin  coat  of  tomen- 
tum  which  is  soon  deciduous,  1  to  2  ft.  high,  more  or  less  umbellately  branch 
ing  from  or  near  the  base,  and  often  very  bushy  in  habit;  leaves  roundish, 
plane,  tomentose  below,  less  so  above,  %  to  iy2  in.  long,  abruptly  contracted 
to  a  slender  petiole  as  long  or  half  as  long;  involucres  rather  remote,  cylindric, 
2  lines  long,  tomentose  between  the  callous  ribs;  flowers  few,  scarcely  exserted, 
white  or  rose-color,  densely  villous  on  the  outside. 

Vaca  Mts.  to  Clear  Lake.  Var.  jepsonii  Greene  in  herb.  Lower  branches  in 
whorls  of  3  to  5;  lower  leaves  2  in.  long;  panicle  ample;  flowers  deep  red. 
— Vaca  Mts. 

13.  E.  angulosum  Benth.  Gray  tomentose  or  nearly  green,  3  to  14  in. 
high,  diffusely  branching  from  near  the  base,  and  repeatedly  dichotomous,  the 
plants  frequently  broader  than  high;  branches  4  to  6-angled;  radical  leaves 
roundish  to  broadly  oblong  or  lanceolate,  commonly  undulate,  %  to  1  in.  long, 
on  rather  short  petioles;  upper  leaves  oblong  to  lanceolate  or  oblanceolate,  ses- 
sile or  nearly  so ;  involucres  on  filiform  pedicels  3  to  8  lines  long,  mostly  in  the 
forks  or  terminal,  hemispherical,  1  to  2  lines  broad,  many-flowered,  glabrous 
or  minutely  glandular,  bractlets  mostly  firm  and  dilated;  calyx-segments  pink 
with  a  red-purple  midvein  running  nearly  to  the  apex,  %  line  long,  nearly 
glabrous;  outer  segments  ovate,  concave,  the  inner  oblong-lanceolate. 

South  Coast  Banges  and  San  Joaquin  Valley  to  Southern  California,  common. 

Oxyria  digyna  Campt.  Mountain  Sorrel.  Alpine  perennial  herb;  leaves 
round-reniform,  long-petioled,  mostly  radical;  sepals  4;  achene  surrounded 
by  a  broad  wing  and  thus  orbicular  in  outline. — Sierra  Nevada,  7,000  to 
10,000  ft. 

6.    RUMEX    L. 

Weed-like  herbs,  ours  perennial  (except  no.  9).  Leaves  mostly  in  a  basal 
rosette,  those  on  the  stem  alternate,  the  petioles  with  somewhat  sheathing 
stipules.  Flowers  mostly  greenish,  sometimes  reddish  or  yellowish,  pediceled 
and  borne  in  usually  crowded  whorls  along  the  branches  of  the  panicle.  Calyx 
of  6  nearly  distinct  sepals,  the  3  outer  spreading  or  reflexed,  the  3  inner  larger, 
continuing  to  grow  after  flowering  and  hugging  the  achene,  1  or  more  of  them 
in  many  of  our  species  bearing  a  wart  or  callous  grain  on  the  back.  Fruits, 
therefore,  more  conspicuous  than  the  flowers.  Stamens  6.  Styles  3,  short; 
stigmas  tufted  (wind-pollinated)  and  maturing  before  the  stamens.  Achene. 
triangular.     (Old  Latin  name  used  by  Pliny.) 

Leaves  hastate;   flowers   dioecious;   sepals  without   callous   grain,   not   reticulated  and   not 

longer  than  the  achene;  pedicels  not  jointed;   roots  red,  scentless. — Sokkels 

1.  R.  acetosella. 
Leaves  never  hastate;  flowers  perfect  or  some  staminate  on  the  same  plant;   inner  sepals 
commonly    reticulated,    in    fruit    becoming    much    longer    than    the    achene;    pedicels 
jointed;  roots  yellow,  scented,  bitter. — Docks. 
Inner  fruiting  sepals  entire   (or  nearly  so)   and 
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Without  callous  grains,  4  to  6  lines  long;    joint  of  the  pedicels  not  prominent 

2.    R.  occidentalis. 
With  callous  grains   (or   1   or  2  of  the  sepals  naked),    1   to  2/j    lines  long;   pedicels 
prominently  jointed  near  the  base. 
Leaves  strongly  undulate,  elliptical  to  oblong-lanceolate;  fruiting  sepals  with  a  broad 

wing  bordering  the  callous   grain 3.  R.  crispus. 

Leaves   slightly   undulate,    mostly   oblong   or   ovate;    callous   grain    nearly    covering 

fruiting  sepal,  leaving  only  a  narrow  wing 4.  R.  conglomeratus. 

Leaves  plane,  mostly  lanceolate;  fruiting  sepal  triangular,  usually  much  larger  than 

than  the  callous  grain 5.  R.  sahcifolius. 

Inner   fruiting  sepals  with   very  prominent  slender   teeth   or  bristles;   callous   grains    1 
to    3. 
Perennial;    flowering  branches  elongated  and 

Spreading  at  wide  angles;    pedicels  jointed  near  the  middle 6.    R.  pulcher. 

Suberect;  pedicels  jointed  near  the  base 7.  R.  obtusifolius. 

Annual;    flowering  branches  usually  short,   the  whorls  mostly   spicate-crowded;     pedi- 
cels jointed  near  the  base 8.    R.  persicarioides. 

1.  R.  acetosella  L.  Sheep  Sorrel.  Stems  tufted,  commonly  9  in.  high; 
lower  leaves  hastate,  the  upper  reduced  or  the  branches  leafless  and  ending 
in  the  reddish  (pistillate)  or  yellowish  (staminate)  panicle;  pedicels  as  long 
or  twice  as  long  as  the  flowers;  staminate  flowers  1  line  long  or  less,  the  pistil- 
late rather  smaller. 

Naturalized  weed;  common.     The  green  leaves  are  very  acid. 

R.  hymenosepalous  Torr.  Canaigre.  Stem  2  ft.  high,  nearly  simple,  aris- 
ing from  a  cluster  of  2  to  12  tuberous  or  dahlia-like  roots  and  ending  above 
in  a  dense  panicle  %  to  1  ft.  long;  leaves  oblong  or  tapering  to  each  end, 
slightly  succulent,  somewhat  wavy-margined,  y2  to  1  ft.  long;  sheathing  stipules 
conspicuous;  pedicels  jointed  near  the  middle,  %  to  nearly  as  long  as  the 
fruit ;  inner  sepals  membranous  and  rosy  in  fruit,  ovate,  cordate  at  base,  4  to  6 
lines  long. — Dry  sandy  washes  and  sandy  plains  from  Kern  Co.  and  Nipoma 
southward;  most  abundant  on  the  San  Fernado  and  San  Bernardino  plains, 
thence  eastward  to  Arizona  and  New  Mexico.  Boots  used  in  tanning  leather. 
The  plants  do  not,  however,  do  well  in  cultivation,  irrigation  decreasing  the 
amount  of  tannin.  The  leaf -stem  is  used  as  a  substitute  for  rhubarb,  whence 
the  names  Wild  Bhubarb,  Wild  Pie-plant  and  Sour  Dock. 

2.  R.  occidentalis  Wats.  Western  Dock.  Erect,  glabrous,  stout,  and 
nearly  simple,  3  or  4  ft.  high;  leaves  somewhat  fleshy,  oblong-ovate  or  ovate- 
lanceolate,  truncate  or  subcordate  at  base,  mostly  narrowed  toward  the  apex, 
the  blade  16  in.  long  or  less,  the  petioles  of  the  radical  leaves  longer  than  the 
blade;  panicle  strict,  mostly  very  dense,  1  ft.  long  or  more,  leafless  or  with  a 
few  small  leaves  below,  rosy  in  fruit;  pedicels  3  to  6  lines  long,  obscurely 
jointed  below  the  middle,  as  long  or  longer  than  the  fruit ;  inner  fruiting  sepals 
broadly  ovate,  subcordate. 

Marshes  bordering  San  Francisco  Bay. 

3.  R.  crispus  L.  Curly  Dock.  Stem  stoutish,  commonly  2  ft.  high ;  leaves 
bluish-green,  very  wavy-margined,  elliptical  to  oblong-lanceolate,  10  in.  long 
or  less,  the  petioles  1  or  2  in.  long;  flowering  branches  strict  with  few  leaves, 
the  whorls  dense,  mostly  crowded  and  red-brown  in  fruit;  pedicels  twice  as 
long  as  the  fruit,  tumidly  jointed  near  the  base;  inner  fruiting  sepals  broadly 
orate,  2  to  2%  lines  long,  all  with  smooth,  callous  grains,  rarely  1  or  2  naked. 

Very  common  naturalized  weed  in  low  or  neglected  lands.  Stem  from  a  tap- 
root as  also  in  nos.  2  and  5  to  8.  The  half -fleshy  root  has  astringent  and  tonic 
properties.     Blade  more  or  less  decurrent  on  the  petiole  in  this  and  the  next. 

4.  R.  conglomeratus  Murr.  Green  Dock.  Stems  slender,  mostly  clustered, 
3  to  4  ft.  high;  leaves  ovate  or  mostly  oblong,  slightly  undulate,  4  in.  long, 
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reduced  above;  flowering  branches  slender,  erect  very  long  (Wi  to  1*£  ft.), 
naked  or  with  a  lanceolate  or  ovate  leaf  subtending  some  or  all  of  the  remote 
whorls;  pedicels  as  long  as,  or  rather  shorter  than  the  fruit,  tumidly  jointed 
near  the  base  and  geniculate;  fruit  about  1  line  long,  the  inner  sepals  oblong 
with  callous  grains  mostly  3  and  smooth. 

Naturalized;  abundant  in  lowlands  about  Han  Francisco  Bay  and  southward 
to  Southern  California. 

5.  R,  salicifolius  Weinm.  Willow  Dock.  Commonly  tufted,  2  ft.  high; 
leaves  1  Vi  to  5  in.  long,  plane,  glaucous,  lanceolate,  acute  at  both  ends;  flower- 
ing branches  short  (2  or  less  commonly  4  in.  long),  the  lateral  mostly  divari- 
cate; whorls  dense,  crowded,  leafless,  or  1  or  2  lower  whorls  remote  and  leafy; 
pedicels  rather  shorter  than  the  fruit,  jointed  near  the  base  and  recurved  but 
not  geniculate;  inner  fruiting  sepals  triangular  or  triangular-ovate,  pink-red. 
1  or  2  lines  long,  the  white  callous  grains  variable  in  number,  smooth  or  pitted. 

Wet  places  in  valley  lands,  widely  distributed.  Sometimes  called  "White 
Dock"  and  readily  recognised  by  its  whitish  willow -leaved  foliage. 

6.  R-  pulcher  L.  Fiddle  Pock.  Stem  slender  but  rigid,  widely  parted 
into  zigzag  branches;  leaves  obtong  or  fiddle -shaped,  3  to  5V&  in.  long, 
petioled;  flowering  branches  simple,  divaricate,  sparsely  leafy,  the  dense 
whorls  remote  or  at  least  distinct,  red-brown  in  fruit;  pedicels  about  equaling 
the  fruit,  tumidly  jointed  in  the  middle;  inner  fruiting  sepals  with  5  to  10 
awn-like  teeth  on  each  side;  callous  grains  1  to  3. 

Naturalized  weed;  waysides  and  vacant  lots  in  towns,  common. 

7.  R.  obtusifolius  L.  Bitter  Dock.  Tall,  slender,  3  ft.  high  or  more; 
leaves  ovate-oblong  to  oblong -lanceolate,  somewhat  undulate,  acuta  or  obtuse, 
truncate  or  cordate  at  base,  6  in.  long  or  less,  long-pet' obd ;  flowering  branches 
in  a  rather  strict  panicle,  leafless  or  with  a  few  little- reduced  leaves  at  the 
base;  whorls  loose,  not  crowded,  the  lower  remote,  pedicels  slender,  1  to  2  timts 
as  long  as  the  fruit,  tumidly  jointed  toward  the  base;  inner  fruiting  sepals 
ovate-deltoid,  1%  to  3  lines  long,  with  3  to  5  thin  triangular  or  subulate 
teeth  on  each  side;  grain  1  only  or  with  2  other  small  ones. 

introduced  species  in  low  lands  about  San  Francisco  Bay. 

8.  R.  persicarioides  L.  Golden  Doc*.  Stems  soft  and  fistulous  (at  least 
below),  prostrate  or  erect,  seldom  more  than  1  ft.  high;  herbage  yellowish 
green,  minutely  pubescent;  leaves  oblong  or  lanceolate,  truncate  or  subcordate 
at  base,  acute  at  apex,  a  little  undulate,  2  to  4  in.  long,  rather  short -petioled; 
flowering  branches  with  scattered  subcqual  leaves,  the  whorls  mostly  erowdnl 
or  the  lower  remote;  pedicels  very  unequal,  tumidly  jointed  at  base;  inner 
fruiting  sepals  %  to  \Vt  lines  long,  acutely  produced  at  apex  with  2  or  3  awn- 
like teeth  on  each  side;  callous  grains  3;  fruit  almost  bur-like. — (R.  mnritimus 
of  Hot.  Cal.) 

Wet  places  by  lakes  or  streams  or  in  marshy  lands. 

7.    POLYGONUM    L.    Knotweed. 

Herbaceous  or  suff  rut escent  plants,  some  of  them  hydrophytes.  Leaves  entire, 
alternate,  with  scarious  sheathing  stipules  ("sheaths"),  these  entire,  eiliate 
or  lacerate.  Flowers  while,  red  or  greenish,  on  jointed  pedicels.  Calyx  ml, 
white,  or  sometimes  greenish,  in  all  ours  5-cleft  or  -parted,  the  divisions  erect 
in  fruit.  Stamens  4  to  9.  Styles  2  or  3.  Achene  lenticular  or  triangular, 
enclosed  in  the  fruiting  calyx.  Embryo  curved,  lying  in  a  groove  at  an  angle 
of  the  endosperm.  (Greek  polua,  many,  and  gonu,  knee,  on  account  of  the 
nodose  zigzag  stem  of  many  species.) 
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Ftowers  in  axillary  clusters,  either  widely  separated  or  crowded  into  a  terminal  spike- 
like raceme,  with  foliaceous  bracts;  stamens  mostly  8,  the  filaments  or  some  of  them 
often  dilated  at  the  base;  achene  triangular;  leaves  mostly  narrow  and  lanceolate  or 
linear,  jointed  upon  a  very  short  petiole  adnate  to  the  short  sheath  of  the  scarious 
stipules. — Subgenus  Avicularia. 
Perennial  and  more  or   less   suffrutescent. 

Flowers    several    in    a   cluster,    crowded    at    the   ends   of    the    branches;    stipules   con- 
spicuously   lacerate;    leaves    revolute 1.  P.  paronychia. 

Flowers   1  or  2  in  each  axil,  less  crowded;  stipules  2-lobed,  the  lower  lobe  lacerate; 

leaves    plane    2.  P.  bolandcri. 

Annuals. 

Prostrate ;  branches  leafy  to  the  ends 3.  P.  avicularc. 

Erect;  leaves  diminishing  upwards  and  becoming  bract-like,   the  branches  terminating 

in  more  or  less  loose  spikes 4.  P.  spergulariaeforme. 

Flowers  spicate,  solitary  in  the  axils,  the  intcrnodes  very  short;  stamens  8;  achene 
triangular;  leaves  very  narrow,  not  jointed  to  the  lacerate  stipule;  ours  slender  wiry 
brittle    annuals. — Subgenus    Dukavia. 

Plants  3  to  7  in.  high;  flowers  in   terminal  or  axillary  spikes 5.  P.  calif ornicum. 

Plants   1   to  2  in.  high,   flowering  even   from  the  base;   leaves   1   to  2  lines  long 

6.  P.  parry  i. 
Flowers   in   dense   spike-like   racemes   (usually   geminate   or   paniculate),    with    small   scari- 
ous bracts;  calyx  5-parted,  appressed  to  the  triangular  or   lenticular  achene;   stamens 
4    to    8,    filaments    filiform;    leaves    ample,     not    jointed    to    the    petiole. — Subgenus 
Peksicabia. 
Spikes  solitary   or   sometimes   2;    flowers   red;   stamens   5,    exscrted;    achene   lenticular; 
mostly   aquatic   perennials. 

Leaves  mostly  elliptical  or  oblong;   spikes  oblong  or  ovate,    J4   to   1   in.  long 

7.  P.  amphibium. 

Leaves  ovate-lanceolate;  spikes  more  elongated,  1  to  3  in.  long 8.  P.  tnuhlenbergii. 

Spikes  several  to  many,  geminate  or  more  or  less  paniculate;  stamens  6  to  8, , included; 
achene  either  lenticular  or  triangular. 
Sheathing  stipules  naked  in   age;   spikes  often   drooping;   sepals  white  or   flesh-color; 

stamens  6;   annual 9.  P.  lapathifolium. 

Sheathing    stipules    fringed    with    bristles;    spikes    erect. 

Sepals  pink,  red  or  greenish;  spikes  not  interrupted;  stamens  generally  6;   annual. 

10.  P.  persicaria. 
Sepals  greenish   and  glandular-dotted;   spikes   interrupted;   stamens  8;   perennial  of 

marshy  places   1 1.  P.  punctatum. 

Flowers    in    loose    panicled    racemes;     stamens    8;     achene    triangular;     leaves    cordate; 
twining  plants. — Subgenus  Tiniaria. 
Annual    12.  P.  convolvulus. 

1.  P.  paronychia  C.  &  S.  Stems  from  large  woody  rootstocks,  suffrutes- 
cent, prostrate  or  ascending,  1  to  3  ft.  long;  branches  leafy  above,  below 
clothed  with  old  sheaths;  sheaths  large,  4  to  6  lines  long,  brown  and  5-nerved, 
the  margin  freely  lacerate  above,  persistent,  the  segments  becoming  hair-like 
in  age;  leaves  linear-lanceolate,  5  to  8  (or  11)  lines  long,  acute,  the  margin 
revolute;  flowers  about  3  in  an  axil,  on  short  pedicels,  densely  crowded  at  the 
emlfl  of  the  branches  in  short,  more  or  less  leafy  spikes;  sepals  white  or  rose- 
color,  oblong-ovate,  3  lines  long;  stamens  8. 

Sandy  hills  near  the  coast:  San  Francisco  and  northward.  Sepals  centrally 
and  pinnately  green-veined,  the  pinnae  tooth-like. 

2.  P.  bolanderi  Brewer.  Stems  many,  erect,  suffrutescent  below  or  aris- 
ing from  a  woody  taproot,  5  to  10  in.  high;  sheathing  stipules  scarious,  2- 
lobed,  the  lower  lobe  finely  lacerate,  persistent;  leaves  narrowly  linear  to  subu- 
late, acute  or  cuspidate,  2  or  3  lines  long,  not  revolute;  flowers  1  or  2  in  the 
axils  on  the  branchlets,  involucrate  with  a  sheath-like  scarious  bract  on  the  joint 
of  the  very  short  pedicel,  lty  lines  long;  calyx  5-parted;  sepals  white  or 
rose-color,  with  a  green  midrib,  oblong-ovate,  slightly  spreading;  stamens 
8  or  9,  included. 

Rocky  outcroppings,  exact  localities  known  only  in  the  Napa  and  Mt.  Hood 
ranges.     July'Sept. 
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3.  P.  aviculareL.  Wire  Grass.  Yard  Grass.  Stems  wiry,  minutely 
striate,  prostrate,  often  several  feet  long,  flowering  from  the  base;  herbage 
glabrous  and  green;  leaves  oblong,  acute,  3  to  6  lines  long;  flowers  on  very 
short  pedicels,  2  lines  broad  when  expanded;  calyx  cleft,  the  oblong  lobes  white 
with  a  green  center;  stamens  8,  the  3  inner  with  dilated  bases;  styles  3,  very 
short;  achene  ovoid,  dark  brown,  minutely  granular. 

Naturalized  from  Europe:  common  in  hard,  especially  beaten  soils,  and 
sometimes  in  cultivated  lands;  flowering  through  the  dry  season  and  until 
after  the  rains  break. 

4.  P.  spergulariaef orme  Meisn.  Annual,  much  branched  and  somewhat 
diffuse,  or  sparingly  branched  and  more  strictly  erect,  4  to  13  in.  high;  sheaths 
with  a  short  mostly  scarious  base  and  lacerate  summit;  leaves  linear  or  oblan- 
ceolate,  1- nerved,  acute,  6  to  13  lines  long;  spikes  4  in.  long  or  less,  very 
slender,  the  flowers  much  scattered  below,  crowded  above;  calyx  rose-color  or 
white;  stamens  8,  included,  the  filaments  hardly  dilated  at  base;  style  as  long 
as  the  ovary,  3-parted. — (P.  coarctation  Dougl.) 

Dry  hills:  northern  Sonoma  Co.,  Mt.  St.  Helena,  and  northward  to  the  Mt. 
Shasta  region.     Oct. 

5.  P.  calif ornicum  Meisn.  Annual,  3  to  7  in.  high;  diffusely  branched 
just  above  the  base,  the  stems  slender  and  wiry,  the  ultimate  branches  elon- 
gated and  floriferous;  herbage  glabrous,  but  the  brownish  stems  striate  and 
minutely  scabrous;  leaves  linear  to  filiform,  cuspidate,  3  to  6  lines  long,  not 
jointed  to  the  sheathing  stipules  which  are  deeply  lacerate-fringed  and  imbri- 
cated on  the  upper  portion  of  the  very  slender  and  elongated  spikes;  bracts 
subulate,  1  or  2  lines  long;  flowers  solitary  and  sessile  in  each  axil;  sepals 
white  with  rose-colored  midvein;  achene  narrowly  lanceolate,  slightly  exserted; 
styles  slightly  divergent. 

Dry  hills:     North  Coast  Ranges;  Sierra  Nevada. 

6.  P.  parryi  Greene.  Dwarf  compact  annual,  commonly  branching  from 
base,  1  to  2  in.  high;  stems  rigid  and  brittle,  bearing  flowers  even  to  the 
base;  leaves  narrowly  linear,  acute,  cuspidate,  1  to  2  lines  long;  stipules  so 
extremely  lacerate  as  to  appear  cottony,  and  often  hiding  the  flowers;  flowers 
solitary  and  sessile  in  the  axils,  the  bract  broad,  laciniate  to  the  middle; 
stamens  included;  style  3-parted;  achene  triangular. 

Sierra  Nevada;   higher  North  Coast  Ranges,  Howell  Mt.  and  northward. 

7.  P.  amphibium  L.  Water  Persicaria.  Aquatic  glabrous  perennial 
with  stout  stems  not  branching  above  the  rooting  base;  leaves  floating,  ellip- 
tical to  oblong  or  oblong-lanceolate,  truncate  or  rounded  at  base,  2  to  7  in. 
long  on  petioles  %  to  2V£  in.  long;  sheaths  leaf -bearing  at  about  the  middle; 
spike  terminal,  dense,  ovate  or  oblong,  %  to  1  in.  long,  on  a  commonly  short 
peduncle;  calyx  bright  rose-color,  1%  to  3  lines  long,  the  5  stamens  and  2-cleft 
style  exserted;  achene  lenticular,  smooth. 

Ponds  and  lakes  in  the  Coast  Ranges  and  Sierra  Nevada  and  also  in  sloughs 
of  the  interior  vallevs.  Far  northward  and  eastward.  Often  terrestrial  and 
almost  equally  successful  as  a  land  or  water  plant.  Var.  hartwrightii  BisseL 
Differing  in  its  rough-hairy  sheaths  which  are  ciliate  and  usually  with  an 
abruptly  spreading  herbaceous  margin. — Sierra  Nevada  and  far  eastward  (P. 
hartwrightii  Gray). 

8.  P.  muhlenbergii  Wats.  Perennial,  aquatic  or  in  half  dry  places;  leaves 
and  upper  portion  of  the  simple  stem  appressed-hirsutulose  or  scabrous,  the 
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peduncle  glandular  with  short  hairs;  leaves  thin,  ovate-lanceolate  to  lanceolate, 
acuminate  or  even  attenuate,  usually  rounded  at  base,  3  to  8  in.  long,  the 
petioles  1  to  3%  in.  long;  spikes  1  to  3  in.  long,  often  in  pairs;  calyx  rose- 
color  or  pink,  5-parted  to  the  middle ;  stamens  5,  exserted ;  style  2-clef t ;  achene 
lenticular. 

Lakes  and  sluggish  streams  from  the  coast  to  the  Sacramento  Valley  and 
far  northward  and  eastward. 

9.  P.  lapathifolium  L.   Common   Knot  weed.      Annual,   commonly   stout, 

1  to  4  ft.  high,  branching,  glabrous  except  a  very  scanty  glandular  pubescence 
on  the  peduncles  and  a  scabrous  pubescence  on  the  leaf -margins ;  leaves  broadly 
lanceolate,  attenuate  upward  from  near  the  base  and  mostly  long-acuminate, 
euneate  at  base  and ' short-petioled,  4  to  5  in.  long;  spikes  axillary  and  ter- 
minal, oblong  and  erect  or  linear  and  nodding,  1  in.  long  or  more;  calyx  white 
or  flesh-color,  1  line  long;  stamens  6,  included;  styles  2  or  3-parted;  achene 
lenticular  or  rarely  triangular. — (P.  nodosum  Pers.) 

Common  along  streams  or  in  marshy  lands,  often  whitening  great  areas. 
Aug.-Sept. 

10.  P.  persicaria  L.  Lady's  Thumb.  Resembling  P.  lapathifolium  but 
the  sheaths  and  bracts  conspicuously  ciliate;  leaves  sub-sessile;  spikes  shorter 
and  erect;  stamens  generally  6,  included;  style  2  or  3-parted. 

San  Francisco.     Widely  distributed  in  North  America  and  the  Old  World. 

11.  P.  acre  H.B.K.  Dotted  Smart-weed.  Perennial,  rooting  and  de- 
cumbent at  base,  erect  and  branching  above,  2  to  5  ft.  high,  glabrous  or  the 
margin  of  the  leaves  scabrous;  leaves  lanceolate  to  linear-lanceolate,  acumin- 
ate, attenuate  to  a  very  short  petiole,  2  to  3  in.  long;  sheaths  and  the  short 
bracts  mostly  bristly-ciliate ;  inflorescence  a  panicle  of  spike-like  racemes, 
these  loose  and  filiform,  1  to  3  in.  long,  erect  on  long  peduncles ;  calyx  greenish, 
conspicuously  glandular,   5-parted,   1   line  long;    stamens   8,   included;    styles 

2  or  3-parted  to  the  base;  achene  lenticular  or  triangular. — (P.  punctatum 
Ell.) 

Common  in  low  and  especially  marshy  ground  or  in  moist  mountain  meadows. 
Sept.  An  important  bee-plant  along  the  Sacramento  River  (Yolo  and  Colusa 
cos.),  the  honey  yield  as  heavy  as  from  alfalfa  (M.  C.  Richter). 

12.  P.  convolvulus  L.  Black  Bindweed.  Twining  or  trailing,  the 
stems  1  to  several  ft.  long ;  herbage  glabrous,  pale  green ;  leaves  1  to  2  in.  long, 
ovate,  sagittate  at  base,  acuminate  at  apex;  flowers  either  in  axillary  clusters 
or  disposed  in  a  raceme;  calyx  5-cleft,  in  fruit  minutely  scurfy  and  closely 
investing  the  black  achene  which  is  2  lines  long. 

Introduced  from  Europe:  region  of  Mt.  Shasta;  San  Francisco. 

CHENOPODIACEAE.     Goosefoot  Family. 

Herbs  or  shrubs,  mostly  halophytes,  very  often  succulent  or  scurfy,  with 
alternate  or  rarely  opposite  leaves,  or  leafless.  Flowers  small  (1  or  2  lines 
long),  perfect  or  unisexual  with  an  herbaceous  calyx  of  5  or  fewer  sepals, 
or  in  the  pistillate  flower  the  calyx  sometimes  absent.  Stamens  as  many  as 
the  sepals,  and  opposite  them  or  fewer,  distinct.  Ovary  superior,  1-celled, 
containing  a  single  ovule,  becoming  in  fruit  an  achene  or  utricle.  Styles  or 
stigmas  2  or  3.  Embryo  annular  and  surrounding  the  mealy  endosperm,  or 
spiral  and  the  endosperm  lateral  or  wanting.  Nitrophila  has  a  scarious  calyx 
and  stamens  not  distinct. 
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A.  Stem*  leafy. 

1.     Leaves   all   opposite. 

Flowers  perfect;   stamens  united   at  base  into  a  pcrigynous   disk 1.  Nitrophila. 

2.     Leaves   all   or   mostly   alternate. 

Leaves   plane,    membranous   or    fleshy. 

Flowers   perfect;    calyx    5-cleft   or    -parted. 

Ovary   partly   inferior 2.   Beta. 

Ovary     superior 3.  Che.nopodium. 

Flowers    perfect   or   pistillate;    calyx    urceolate,    3    to    5-toothed 4.   Roubieva. 

Flowers   unisexual;    staminate    calyx    4    or    5-parted;    calyx    of    fertile    flower    none,    the 

pistil    enclosed    by    2    bracts 5.   Atriplex. 

Leaves    subterete,    linear;    flowers    perfect    or   gyno-monoecious 8.  Suaeda. 

B.  Stems  with  the  leaves  reduced  to  mere  scales. 

Flowers  perfect,  immersed  by  3s  in  the  depressions  of  a  fleshy  cylindrical  spike  and 
Spirally  arranged;   calyx  4  or   5-cleft;   shrub  with   fleshy  jointed  alternate  branchlets. . . 

6.    Spirostaciiys. 

Decussately  opposite;  calyx  bladder-like;  herbs  with  stout  fleshy  jointed  stems 

7.     Salicornia. 

1.     NITROPHILA  Wats. 

A  low  perennial  glabrous  herb  with  fleshy  opposite  amplexicaul  leaves  and 
axillary  perfect  flowers.  Calyx  of  5  (rarely  6  or  7)  equal  erect  concave  and 
carinate  sepals.  Stamens  equal  in  number,  united  at  base  into  a  narrow  yellow- 
ish disk.  Style  longer  than  the  sub-globose  ovary;  stigmas  2.  Utricle  1- 
seeded,  indehiscent,  beaked  by  the  persistent  style,  included  within  the  con- 
nivent  sepals.  (Greek  nitron,  carbonate  of  soda,  and  philos,  fond  of,  these 
plants  loving  alkaline  soils.) 

1.  N.  occidentalis  Wats.  Stems  decumbent,  oppositely  branching,  4  to 
14  in.  long;  root  about  the  size  of  a  pencil,  penetrating  vertically  (and  often 
maintaining  a  uniform  size)  to  a  depth  of  2  ft.  or  more;  leaves  linear,  sessile, 
Vj  to  1  in.  long,  the  floral  mostly  3  to  6  lines  long,  triangular,  mucronate; 
flowers  solitary  in  the  axils  of  the  opposite  leaves  and  bibracteate,  or  often 
2  to  3  with  the  central  one  frequently  bractless  and  the  lateral  often  pedicel- 
late; sepals  imbricated,  pinkish  or  whitish,  chartaccous,  1  line  long;  stamens 
%  the  length  of  the  sepals  and  opposite  them ;  ovule  attached  to  base  of  ovary 
on   a   long   funiculus. 

Moist  alkaline  areas,  often  on  the  black  alkali:  lower  Sacramento,  more 
common  southward  through  the  San  Joaquin. 

2.    BETA  L. 

Robust  glabrous  biennials  with  large  fleshy  roots  and  alternate  leaves,  the 
radical  large  and  long-pet ioled,  the  floral  reduced  and  sessile.  Inflorescence 
spicate.  Flowers  perfect,  greenish  white,  in  sessile  axillary  clusters,  these 
forming  spikes  disposed  in  a  leafy  panicle.  Sepals  5,  sometimes  costate  dor- 
sally.  Stamens  5,  opposite  the  sepals,  perigynous;  filaments  frequently  con- 
nate at  base.  Ovary  sunk  in  the  succulent  base  of  the  perianth  and  partly  in- 
ferior; styles  2  or  3,  short,  stigmatose  on  the  inside.  Fruit  included  in  the 
at  length  much  indurated  calyx.  Embryo  annular.  (Perhaps  Celtic,  bett, 
red,  on  account  of  the  color  of  the  root.) 

1.  B.  vulgaris  L.  Beet.  Root  biennial,  1V£  to  2  in.  in  diameter,  3  to 
6  in.  long,  tapering  downwards;  stems  stout,  2  to  4  ft.  high,  paniculately 
branched  above;  leaves  6  to  9  in.  long,  oblong  or  oval,  undulate;  cauline 
smaller,  ovate-lanceolate;  seed  rugose. 

Marshes  at  Alvarado;  Petaluma.     An  escape  from  gardens.     June. 
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3.    CHENOPODIUM  L.     Goosefoot.     Pigweed. 

Annual  or  perennial  herbs,  frequently  white-mealy  or  glandular,  with  alter- 
nate petioled  leaves.  Flowers  perfect,  greenish,  bractless  and  sessile,  clus- 
tered in  axillary  or  terminal  spikes.  Spikes  often  panicled.  Calyx  5  (or 
3  to  4) -parted,  the  lobes  usually  somewhat  carinate  or  in  fruit  crested,  and 
commonly  completely  covering  the  seed-like  achene.  Stamens  5  or  fewer. 
Ovary  depressed;  styles  2,  rarely  3  or  4,  slender.  Pericarp  membranous, 
closely  investing  the  seed.  Embryo  annular,  sometimes  incompletely  so. 
(Greek  chen,  goose,  and  pous,  foot,  on  account  of  the  shape  of  the  leaves.) 

Annual;  calyx  parted  into  lobes  or  segments. 

Finely    mealy,    not    pubescent    or    glandular;    perianth    dry,    closely    persistent    on    the 
seed;    embryo   annular. 

Erect,    herbage    light    green 1.  4C.  album. 

Diffuse,   herbage  dark  green    2.  C.  muralc. 

Not    mealy,    glandular-pubescent    and    aromatic,    fruit    seed-like,    small,    included    in    the 
dry  perianth;   embryo  curved. 
Leaves  slender-petioled;   fruit  imperfectly  enclosed;  spikes  cymose-diverging,   leafless. 

3.   C.  botrys. 
Leaves  slightly  petioled;  fruit  perfectly  enclosed. 

Spikes    dense,    leafy 4.   C.  ambrosioides. 

Spikes  more  elongated,  leafless 5.  C.  anthelminticum. 

Neither   glabrous  nor  mealy;   flowers   in   dense   short   axillary   spikes;   perianth   more   or 

less   fleshy  in   fruit,   enclosing  the  utricle;  embryo  annular 6.   C.  rubrum. 

Perennial;  calyx  merely  toothed  or  cleft,  more  distinctly  synsepalous,  in  fruit  dry; 
leaves  broadly  triangular;  spike  terminal,  leafy  only  below;  fruit  seed-like,  exserted; 
embryo   annular    7.  C.  calif  or  nicum. 

1.  C.  album  L.  Pigweed.  White  Goosefoot.  Commonly  2  to  4  ft. 
high,  erect,  usually  paniculately  branched;  herbage  more  or  less  light  green 
or  white-mealy;  leaves  rhombic-ovate,  sinuate-dentate  below  or  about  the  middle, 
the  uppermost  varying  to  lanceolate,  and  subentire,  1  to  2  in.  long,  whiter 
beneath  than  above;  flowers  densely  clustered  in  close  spikes,  the  panicle  strict 
and  close  or  somewhat  spreading;  calyx  about  %  line  wide  in  fruit,  the  lobes 
strongly  carinate. 

Common  European  weed  in  half  cultivated  lands,  flowering  in  late  sum- 
mer and  early  autumn. 

2.  C.  murale  L.  Nettle-leaf  Goosefoot.  Rather  stout  and  succulent, 
the  loose  branches  decumbent  and  ascending,  8  to  15  in.  long;  herbage  dark 
green,  the  growing  parts  very  finely  mealy;  leaves  rhombic-ovate,  irregularly 
and  sharply  toothed  above  the  base,  1  to  1%  in.  long;  flowers  in  rather 
dense  axillary  or  terminal  spicate  panicles;  panicles  leafless,  or  nearly  so; 
fruiting  calyx  closed;  seed  acutely  margined. 

Naturalized  from  Europe;  a  common  weed  in  old  yards  and  waste  places, 
flowering  through  the  winter. 

3.  C.  botrys  L.  Jerusalem  Oak.  Glandular  pubescent  and  viscid 
throughout;  leaves  slender-petioled,  ovate  to  oblong,  y2  to  1%  in.  long,  obtuse, 
truncate  or  cuneate  at  base,  sinuately  pinnatifid  and  the  lobes  usually  toothed; 
spikes  cymose,  diverging,  loose,  leafless;  calyx  not  completely  enclosing  the 
fruit. 

Waste  places  near  dwellings  and  in  stream  beds;  naturalized  from  Europe 
and  widely  distributed  but  not  common.      July-Sept. 

4.  C.  ambrosioides  L.  Mexican  Tea.  Glabrous,  scarcely  glandular; 
when  young  sometimes  tomentose-pubescent;  2  to  3V&  ft.  high,  usually  stout 
and  branched;  leaves  slightly  petioled,  oblong  or  lanceolate,  2  to  5  in.  long, 
repand-toothed  or  nearly  entire,  the  upper  tapering  to  both  ends;   flowers  in 
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dense,  axillary  clusters  upon  the  branches,  forming  a  leafy  spike;  calyx-lobes 
obtuse,  appressed;  styles  3,  sometimes  4;  pericarp  deciduous. 

Common  near  salt  marshes  and  abundant  along  interior  streams;  mostly 
autumnal.  Alameda;  Berkeley;  Marin  Co.;  Napa  Valley;  Suisun  Marshes; 
Sacramento  River. 

5.  C.  anthelminticum  L.  Wormseed.  Resembling  the  preceding;  some- 
times perennial  (f);  herbage  light  green,  glandular-puberulent  and  highly 
aromatic;  leaves  sinuate-serrate  or  the  lower  sometimes  laciniate-pinnatifid, 
2%  or  mostly  1  in.  long,  or  less;  inflorescence  a  terminal  mostly  leafless  panicle 
of  dense  but  elongated  slender  spikes;  sepals  not  carinate,  enclosing  the  fruit; 
seed  smooth  and  shining,  obtusely  margined. 

Not  so  common  as  the  last,  but  appearing  to  hybridize  with  it.  Alameda; 
Benicia;  lower  Sacramento;  Lake  Co. 

6.  C.  rubrum  L.  Coast  Blite.  Stem  angled,  erect,  1  to  2  ft.  high ;  herb- 
age green  or  nearly  so;  leaves  lanceolate-oblong  to  broadly  ovate,  coarsely 
sinuate,  1  to  2  in.  long;  flowers  numerous  in  dense  short  axillary  spikes; 
calyx-lobes  2  to  4,  rather  fleshy;  stamens  1  to  2;  seeds  shining,  the  margin 
acute. 

Sparingly  naturalized  from  Europe.  Lower  Sacramento  Biver;  Alvarado 
Marshes.      Sept. 

7.  C.  californicum  Wats.  Soap  Plant.  Stout,  erect  or  decumbent  at 
base,  IV2  to  2%  ft.  high  from  a  very  large  root;  herbage  green,  scarcely 
at  all  mealy;  leaves  broadly  triangular,  truncate  or  cordate  at  base,  or  sub- 
hastate,  sharply  and  unequally  sinuate-dentate,  1%  to  3%  i&.  long;  flowers  in 
dense  clusters  of  8  or  9,  the  clusters  disposed  in  a  simple  terminal  spike, 
leafless  or  leafy  at  the  very  base;  calyx  campanulate,  barely  exceeding  1  line; 
fruit  with  persistent  pericarp,  seedlike,  large,  subglobose  or  somewhat  com- 
pressed, exserted,  %  to  1  lino  broad;  embryo  completely  annular. 

Foothill  country  from  the  Sacramento  Valley  and  Napa  Co.  southward. 
Apr.-May. 

4.     ROUBIEVA  Moq. 

Heavy-scented  herb,  with  prostrate  branches.  Leaves  alternate,  deeply  pin- 
na tifid.  Flowers  minute,  perfect  or  pistillate,  solitary  or  2  or  3  together  in 
the  axils;  calyx  deeply  urceolate,  3  to  5-toothed,  becoming  saccate  and  con- 
tracted at  the  top,  enclosing  the  fruit.  Stamens  5,  included.  Ovary  glandular 
at  the  top ;  styles  3,  somewhat  lateral,  exserted.  Pericarp  membranaceous,  glan- 
dular-dotted, thin  and  deciduous;  seed  vertical,  lenticular;  embryo  annular. 
(G.  J.  Koubieu,  French  botanist.) 

1.  R.  multifida  Moq.  Branches  1  to  2  ft.  long;  leaves  %  to  1%  in. 
long;  calyx  in  fruit  obovate,  very  conspicuously  reticulate-veined. — (Chenopo- 
dium  multifldum  L.) 

Native  of  Peru;  abundant  on  the  San  Francisco  sand  hills,  and  in  waste 
places  eastward  to  the  Great  Valley. 

5.    ATRIPLEX  L. 

Herbs  or  shrubs,  usually  mealy  or  scurfy  with  bran-like  scales.  Leaves  alter- 
nate or  opposite.  Flowers  monoecious  or  dioecious,  in  clusters,  or  mostly 
short  spikes  which  are  either  simple  or  panicled,  the  pistillate  and  staminate 
in  separate  inflorescences  or  mingled  in  the  same  cluster  (androgynous) ; 
staminate  with  a  regular  4  or  5 -parted  calyx,  the  pistillate  consisting  of  a 


GOOSEPOOT  FAMILY.  143 

pistil  enclosed  between  a  pair  of  appressed  foliaceous  bracts,  without  perianth. 
Stigmas  2.  Bracts  either  free  or  united,  much  enlarged  in  fruit,  the  margin 
becoming  more  or  less  dilated  or  foliaceous  and  the  sides  thickened,  indurated, 
muricate  or  variously  appendaged.  (The  ancient  Latin  name  of  these  plants, 
derived   originally   from   the   Greek.) 

A.      Annuals. 

Somewhat   succulent  and   mealy;    leaves   petioled,    the   lower   at   least    1    in.    long;    bracts 
distinct  or  nearly  so,  ovate  to  rhombic. 

Leaves  mostly  lanceolate;  fruiting  bracts  4  to  6  lines  long 1.  A.  patula. 

Leaves  triangular-hastate  or  deltoid;  fruiting  bracts  \l/z  to  2  lines  long.... 2.  A.  hastata. 

Leaves  triangular-ovate;  fruiting  bracts  1   line  long 3.  A.  spicata. 

Not  succulent;   leaves   less  than    1    in.    long    (except   no.    7);    bracts  more   or   less  united 
and  indurated  and  nut-like  in  fruit,  the  sides  smooth,  toothed  or  appendaged. 
Prostrate,  decussately  branched  throughout;   leaves  mostly  less  than  1J4   lines  long.... 

4.  A.  depressa. 
Erect   or   ascending,   not   decussately   branched    throughout. 

Leaves  cordate-ovate,   sessile 5.  A.  cordulata. 

Leaves  oblong-lanceolate  to  ovate,  short  petiolate  or  mostly  sessile..  ..6.  A.  coronata. 

Leaves  broadly  or  deltoid-ovate,  the  lower  petiolate;  plant  2  to  3J4    ft.  high 

7.  A.  expansa. 
B.      Perennials. 
Interior   species  of  alkaline  flats. 

Diffuse ;  leaves  mostly  dentate 8.  A.  bracteosa. 

Erect  and  rather  rigid;  leaves  entire 9.  A.  fruticulosa. 

Seaboard    species. 

Stems  prostrate,  wiry;  fruit  bracts  membranous,  compressed 10.  A.  calif ornica. 

Stems  reclining,   stout;    fruiting   bracts   spongy,    globose 11.  A.  leucophylla. 

1.  A.  patula  L.  Spear  Orache.  Stout  and  succulent,  erect,  10  to  18  in. 
high,  with  few  ascending  branches;  herbage  green,  only  the  growing  parts 
somewhat  mealy;  leaves  (the  lowest  often  opposite)  lanceolate  or  linear,  some- 
times with  hastate  base;  inflorescence  more  or  less  leafy  at  base;  bracts 
rhombic-ovate,  thick  and  subcoriaceous,  4  to  6  lines  long  or  more. 

Salt  marshes  about  San  Francisco  Bay;  common. 

2.  A.  hastata  L.  Fat-hen.  Rather  slender,  with  long  (1  to  2%  ft.) 
ascending  branches;  herbage  mealy,  scarcely  succulent;  leaves  triangular- 
hastate  or  deltoid,  entire  or  sinuate-dentate,  1  to  2  in.  long,  often  as  broad  or 
broader,  on  petioles  3  or  4  lines  long;  flowers  in  dense  terminal  and  lateral 
spikes  1  (or  2)  in.  long;  fruiting  bracts  triangular  ovate,  1%  (or  2)  lines 
long. 

Common  at  the  edges  of  salt  marshes  about  San  Francisco  Bay.  Bracts  very 
variable  as  to  size  and  either  much  or  little  toothed,  or  entire.  Lateral  angles 
of  the  deltoid  leaves  often  prolonged  into  salient  lobes. 

3.  A.  spicata  Wats.  Annual,  erect,  12  to  16  in.  high ;  herbage  scurfy, 
the  stem  below  glabra te;  leaves  triangular-ovate,  %  to  1  in.  or  more  long, 
irregularly  dentate  or  entire,  cuspidate,  on  petioles  1  to  6  lines  long;  in- 
florescence a  panicle  of  spikes;  flowers  androgynous;  spikes  dense  (sometimes 
loose),  %  to  3%  in.  long;  staminate  calyx  4-sepalous;  bracts  of  pistillate 
flowers  nearly  concealed  by  the  male  flowers,  ovate,  acute,  coherent  at  base, 
free  at  apex,  in  fruit  little  enlarged  and  about  1  line  long. 

Low  alkaline  tracts  of  the  interior  valleys:  Willows;  Solano  Co.;  Livermore. 
Occasionally  exhibits  a  tendency  to  become  dioecious.  Var.  lagunita  Jepson. 
Very  slender,  simple,  5  to  8  in.  high;  fruiting  bracts  1%  lines  long. — Lagoon 
Valley. 

4.  A.  depressa  Jepson.  Annual,  prostrate,  grayish-scurfy;  stems  slender, 
1  to  4  in.  long,  decussately  branched  throughout;  leaves  opposite,  sessile,  broad- 
ly ovate,  acute,  a  line  or  two  long;  flowers  in  the  axils  of  the  opposite  leaves. 
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commonly  2  staminate  and  2  pistillate  in  each  cluster,  these  and  the  sub- 
tending leaves  crowded  on  the  branchlets,  the  inter  nodes  at  time  of  flowering 
a  line  long  or  less;  fruiting  bracts  ovate- hastate,  acute,  wingless,  or  the  pair 
of  hastate  lobes  representing  the  wing. 

Low  saline  spots,  base  of  the  Pelejo  Hills,  Solano  Co. 

5.  A.  cordulata  Jepson.  Annual;  widely  and  oppositely  branched  at  base, 
alternately  and  sparingly  so  above,  7  to  15  in.  high,  the  branches  commonly 
virgate,  erect  or  ascending;  herbage  scurfy  throughout;  leaves  sessile,  cordate- 
ovate,  3  or  4  lines  long;  flower-clusters  in  all  the  axils,  consisting  of  both 
staminate  and  pistillate  flowers;  calyx  tomentosely-scurfy  and  deeply  4-cleft; 
fruiting  bracts  semi-orbicular,  1^  to  2  lines  broad,  much  compressed,  sessile 
or  short-stipitate,  the  margin  with  acute  teeth,  the  terminal  tooth  commonly 
the  largest,  the  sides  smooth  or  the  lower  bearing  one  or  more  tooth-like  pro- 
jections. 

Alkaline  flats:  lower  Sacramento  Valley;  San  Joaquin  Valley. 

6.  A.  coronata  Wats.  Annual,  3  to  12  in.  high,  sometimes  rather  stout, 
white-scurfy  throughout;  branches  simple  or  nearly  so,  two  or  three  pairs  op- 
posite at  base,  the  upper  alternate;  leaves  oblong-lanceolate  or  ovate,  sessile, 
3  to  8  lines  long;  flowers  androgynous  in  the  axils  of  the  leafy  stems,  two 
or  three  in  a  cluster;  calyx  deeply  4-cleft;  stamens  4;  fruiting  bracts  orbicular, 
compressed,  2  lines  long,  the  margins  crenate-dentate,  the  sides  rarely  muricu- 
late. — (A.  coronata  var.  verna  Jepson.) 

Saline  flats:  Solano  Co.  southward  to  Santa  Clara  Co.      May-June. 

7.  A.  expansa  Wats.  Annual,  erect,  much  branched,  2  to  3^  ft.  high; 
herbage  closely  and  finely  mealy-scurfy;  leaves  broadly  ovate  or  deltoid-ovate, 
irregularly  and  sharply  sinuate-toothed,  1  to  3  in.  long,  the  lower  on  stout 
petioles  9  to  10  lines  long  and  strongly  3 -nerved  from  the  base,  the  upper 
reduced  to  sessile  and  more  or  less  cordate  floral  bracts  as  broad  as  (or  broader 
than)  long;  flower  clusters  androgynous  or  showing  a  tendency  to  become 
unisexual;  fruiting  bracts  numerous,  clustered  in  the  axils,  sessile,  orbicular, 
mostly  3-nerved,  2  lines  long,  2Mt  to  3  lines  broad,  usually  emarginate  at  apex, 
the  wing  sharply  toothed,  partly  distinct,  and  commonly  bearing  on  one  face 
a  few  irregular  projections  or  crests. 

Low  alkaline  areas  of  the  interior:  lower  Sacramento  Valley;  San  Joaquin 
Valley,  where  abundant. 

8.  A.  bracteosa  Wats.  Perennial,  more  or  less  diffuse,  with  stems  1  to 
several  ft.  long;  branches  smooth  and  shining,  straw-yellow;  foliage  finely 
grayish  scurfy;  leaves  oblong-ovate,  acute,  4  to  9  lines  long,  thin,  sharply  but 
sparingly  toothed  or  the  smaller  entire;  flower  clusters  unisexual,  the  stami- 
nate in  terminal  submoniliform  spikes,  the  pistillate  axillary;  fruiting  bracts 
a  line  long,  the  margin  laciniately  toothed  or  simply  dentate  and  the  central 
tooth  lanceolate  and  conspicuous. 

Saline  flats:    lower  Sacramento  Valley;   San  Joaquin  Valley. 

9.  A.  fruticulosa  Jepson.  Herbaceous  or  slightly  suffrutescent  perennial; 
stems  several  from  the  base,  erect,  simple  below,  with  terminal  branchlets, 
(5  to  13  in.  high;  herbage  grayish;  leaves  sessile,  lanceolate  or  narrowly  oblong, 
Vi  to  %  in.  long;  staminate  flowers  in  dense  globose  clusters  2  lines  in  diam- 
eter, the  clusters  in  a  terminal  simple  or  sometimes  slightly  branched  spike, 
naked  or  nearly  so;  pistillate  chiefly  below,  from  the  leaf  axils;  fruiting  bracts 
orbicular,  1V!»  to  2  lines  broad,  the  margins  partly  free,  the  sides  tooth-crested. 


GOOSEPOOT  FAMILY.  145 

Alkaline  flats  of  the  Sacramento  and  San  Joaquin  valleys.  Abundant  on 
the  "  goose-lands ' '  of  Glenn  Co. 

10.  A.  calif ornica  Moq.  Perennial;  root  large,  %  to  1  in.  thick,  some- 
what fleshy;  stems  slender,  wiry,  mostly  herbaceous,  prostrate,  often  much 
branched  and  forming  a  thick  mat ;  herbage  finely  white-mealy,  but  the  general 
hue  mostly  greenish;  leaves  thinnish,  ovate-lanceolate  to  oblong-lanceolate,  2 
to  6  lines  long,  sessile,  or  narrowed  at  base  into  a  very  short  petiole;  staminate 
flowers  in  terminal  spikes;  pistillate  flowers  in  axillary  clusters;  fruiting  bracts 
membranous,  ovate,  acute,  entire,  loosely  closed  over  the  utricle,  but  not  united, 
1%  lines  long  or  less. 

Sandy  beaches  along  the  ocean  and  about  San  Francisco  Bay.      Apr.-May. 

11.  A.  leucophylla  Dietr.  Perennial;  stems  prostrate,  densely  light 
brown-scurfy,  1  to  several  ft.  long,  often  somewhat  woody  at  base,  with 
usually  many  short  ascending  branches;  leaves  thick,  orbicular  to  elliptic  or 
elliptic-ovate,  4  to  8  lines  long,  sessile,  3 -nerved;  calyx  rather  large,  5-cleft; 
staminate  clusters  in  a  dense  terminal  spike  ^  to  1  in.  long;  pistillate  flowers 
2  or  3  together  in  axillary  clusters;  fruit  globose  or  nearly  so,  1%  to  2  lines 
long,  with  the  bracts  completely  united  and  marginless  (except  at  the  apex 
where  there  is  a  small  ovate  double  wing)  and  the  sides  commonly  with  two 
(or  several)  warty  projections. 

Seabeaches,  very  common;  San  Francisco  and  southward. 

6.    SPIROSTACHYS  Wats. 

An  alkaline  shrub  with  alternate  leafless  jointed  branches;  the  branchlets 
fleshy  and  green  with  short  scale-like  leaves.  Flowers  perfect,  arranged 
spirally  by  threes  in  a  crowded  spike,  in  the  axils  of  fleshy  subsessile  bracts. 
Calyx  of  4  (or  5)  concave  carinate  imbricated  sepals,  more  or  less  united. 
Stamens  1  or  2,  with  slender  filaments  at  length  exserted.  Ovary  oblong; 
styles  2,  rarely  3,  commonly  distinct.  Pericarp  membranous,  free  from  the  ver- 
tical oblong  seed.  Embryo  green,  nearly  surrounding  the  rather  copious 
albumen.      (Greek  spira,  a  coil  or  spiral,  and  stachus,  a  spike.) 

1.  S.  occidentalis  Wats.  Kern  Greasewood.  Erect,  diffusely  branched, 
4  ft.  high  or  less;  vestiges  of  leaves  very  short,  broadly  triangular  and  am- 
plexicaul,  acute,  often  nearly  obsolete;  spikes  numerous,  sessile  or  nearly  so, 
cylindrical,  3  to  10  lines  long;  bracts  rhomboidal;  flowers  crowded,  slightly 
exserted;  calyx  becoming  spongy  and  enclosing  the  fruit. — (Allenrolfea  occi- 
dentalis Ktze.) 

Alkaline  soil:  Byron  Springs  and  Livermore  Pass  to  the  upper  San  Joa- 
quin. 

7.    SALICORNIA  L.    Samphire.     Glasswort. 

Low  saline  very  succulent  plants,  ours  herbs,  with  leafless  jointed  stems  and 
opposite  branches.  Inflorescence  spicate-cylindrical.  Flowers  perfect,  im- 
mersed in  the  hollows  of  the  thickened  upper  joints,  and  disposed  in  opposite 
clusters  of  3,  the  lateral  ones  of  each  trio  often  only  staminate.  Calyx  small 
and  bladder-like,  with  an  anterior  opening,  in  fruit  spongy  or  thickened  on  the 
margins.  Stamens  2,  exserted  in  flower.  Ovary  oblong;  styles  2  or  3,  short 
Pericarp  membranous,  in  our  species  adherent  to  the  vertical  seed.  Embryo 
thick,  the  cotyledons  incumbent  upon  the  cauliele.  (Latin  sal,  salt,  and  cornu, 
horn,  plants  of  saline  habitat  with  horn-like  branches.) 

1.     S.  ambigua    Michx.      Pickle-weed.      Stems   5  to   12   in.   long,   from 
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woody  rootstocks,  erect,  or  decumbent  and   rooting  at  the   joints;   herbage 
groenish. 

very  abundant  in  salt  marshes  about  San  Francisco  and  Suisun  bays. 

8.     SUAEDA  Forsk.     Sea  Blite. 

Fleshy  plants  of  salt  marshes  or  alkaline  plains,  with  alternate  subterete 
linear  leaves.  Flowers  perfect,  or  perfect  and  pistillate  on  the  same  plant, 
sessile  in  the  axils  of  the  leafy  bracts,  minutely  bracteolate;  calyx  with  5 
lobes,  fleshy,  enclosing  the  utricle  and  mostly  carinate  or  crested.  Stamens  5. 
Styles  2  or  3,  short  and  rather  thick.  Seed  with  a  dark,  shining  crustaceous 
testa  and  a  spiral  embryo.      (Name  from  the  Arabic.) 

Succulent,  woody  only  at  base;  branches  decumbent,  with  ascending  branchlets;  flowers 
1    to   3    in   the   axils 1.5".  calif ornica. 

Mostly  stiff  rutescent,  with  erect  main  stem  and  ascending  branches;  flowers  3  to  7  in 
the  axils 2.  S.  torreyana, 

1.  S.  calif ornica  Wats.  Glabrous  and  slightly  glaucous;  main  stem  or 
woody  trunk  short,  giving  rise  to  decumbent  branches  3  to  9  ft.  long,  these 
woody  for  1  or  2  ft.,  then  succulent,  bearing  ascending  or  erect  branchlets  % 
to  1  ft.  long,  and  forming  low  circular  plants  6  to  12  ft.  in  diameter;  leaves 
spreading  or  somewhat  recurved,  densely  crowded  upon  the  branchlets,  broadly 
linear,  acute,  6  lines  long;  flowers  large,  2  lines  broad,  1  to  3  in  the  axils, 
when  3  the  central  one  perfect,  the  2  lateral  smaller  and  pistillate;  seed  jet- 
black. 

Sandy  beaches  bordering  San  Francisco  Bay,  the  known  stations  few:  San 
Pablo  Landing;  Bay  Farm  Island.  Sept. -Oct.  Ovary  glabrous,  surmounted 
by  a  short  thick  column,  the  styles  arising  from  the  concavity  of  the  cup- 
shaped  summit  of  the  column. 

2.  S.  torreyana  Wats.  Alkali  Blite.  Of  bushy  but  irregular  habit, 
woody  at  base,  about  2  ft.  high ;  herbage  greenish ;  leaves  not  dense,  5  to  7  lines 
long,  mostly  acute;  clusters  several  (mostly  3  to  7) -flowered;  calyx  fleshy,  5- 
parted,  the  stamens  included;  ovary  as  in  no.  1. 

Alkaline  soil:  Li  verm  ore  Pass  and  southward  through  the  San  Joaquin. 

S.  suffbutescens  Wats.  Compact  symmetrical  bush  of  about  equal  diam- 
eter and  height,  6  to  15  (or  18)  in.  high,  the  woody  base  short;  herbage  gray 
with  a  dense  soft  pubescence;  flowers  1  (rarely  2  or  3)  in  each  axil;  calyx 
5-lobed,  dryish,  the  stamens  exserted;  ovary  woolly;  styles  not  arising  from 
a  cup-shaped  concavity. — Alkaline  plains,  western  Madera  Co.,  H.  L.  Westover, 
and  southward. 

Salsola  kali  L.  var.  tenuifolia  G.  F.  W.  Mey.  Russian  Thistle.  Bushy 
annual;  leaves  Aliform,  spiny;  flowers  solitary  and  axillary,  sessile,  perfect, 
with  2  bractlets;  calyx  usually  rose-color,  5-parted,  its  divisions  at  length  hori- 
zontally winged  on  the  back,  the  wings  forming  a  broad  scarious  border. — Ob- 
noxious weed,  sparingly  introduced.  First  appeared  in  Antelope  Valley  near 
Lancaster  (about  1890),  Bakersfield  (1895),  Antioch  (1900)  and  Stanislaus 
Co.  (1903).  Also  in  the  Salinas  Valley,  Hickman.  A  "  tumble-weed, ' '  called 
by  the  Russians  "  wind-witch. ' ' 

Phytolacca  decandra  L.,  Pokeweed,  belongs  to  the  Phytolacacceae.  Tall 
perennial  herb  with  reddish  purple  stems,  alternate  entire  thin  petioled  leaves 
and  flowers  in  racemes;  sepals  5,  petal-like,  white,  rounded,  2^2  lines  long; 
stamens  5  to  30;  ovary  lobed,  several-celled,  the  styles  as  many  as  the  cells; 
fruit  a  dark  crimson  or  purple  berry  which  is  poisonous. — Lake  Co.,  naturalized 
from  the  Eastern  United  States. 
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AMARANTACEAE.    Amaranth  Family. 

Annual  or  perennial  herbs  with  simple  entire  leaves  without  stipules.  Flow- 
ers small,  usually  greenish,  inconspicuous,  perfect  or  unisexual.  Calyx  of  3  to  5 
sepals,  or  sometimes  only  1,  always  persistent  and  more  or  less  scarious.  Corolla 
none.  Stamens  5,  sometimes  fewer.  Ovary  superior,  1 -celled,  with  2  or  3 
stigmas.  Fruit  a  utricle  or  bursting  irregularly  or  circumscissile.  Embryo 
curved. 

AMARANTHUS   L.    Amaranth. 

Coarse  annual  weeds  with  petioled  leaves  and  small  green  or  sometimes  pur- 
plish regular  flowers,  disposed  in  axillary  or  terminal  spikes  or  clusters.  Flowers 
polygamous  or  monoecious,  with  bractlets  at  base,  staminate  and  pistillate 
flowers  commonly  in  same  cluster.  (Greek  a-,  not,  and  maraino,  to  fade,  the 
spikes  of  certain  species  retaining  their  color  in  drying.) 

Fruit   dehiscent,   the   top   falling   away   as   a   lid. 

Flowers  in  dense  terminal  and  axillary  spikes;   sepals  5 A.   retroAexus. 

Flowers  in  small  axillary  clusters  or  spikelets. 

Sepals  3;  plant  erect,  bushy-branched 2.  A.  graecisans. 

Sepals  3,  or  in  the  fertile  flower  1;  stems  prostrate  or  ascending. ..  .3..  A.  calif ornicus. 
Fruit  indehtscent;   sepals  3;  plant  prostrate 4.   A.  defiexus. 

1.  A  retroflexus  L.  Rough  Pigweed.  Stoutish,  commonly  branched 
from  the  base,  1  to  3  ft.  high;  herbage  dull  green,  roughish  or  pubescent; 
leaves  from  rhombic  to  oblong-ovate,  petioled;  flowers  green,  densely  crowded 
in  erect  or  slightly  spreading  axillary  and  terminal  spikes,  1  to  1%  in*  long; 
bracts  lanceolate-subulate,  scarious,  except  the  green  carinate  midrib,  1%  to  3 
lines  long;  sepals  5,  oblong-lanceolate,  cuspidate,  1  line  long  or  less;  fruit  cir- 
cumscissile; seed  rather  less  than  %  line  broad,  black  and  shining. 

Very  common  in  uncultivated  orchards,  gardens  and  waste  lands.  Introduced 
from  tropical  America. 

2.  A  graecizan8  L.  Tumble  Weed.  Herbage  light  green;  stems  freely 
and  rigidly  branching,  1  to  3  or  4  ft.  high,  commonly  of  bushy  outline;  leaves 
small,  oblong-spatulate  or  obovate;  flowers  in  clusters  in  short  axillary  spike- 
lets;  bracts  subulate  1  to  2^  lines  long;  sepals  3,  oblong-lanceolate,  shorter 
than  the  somewhat  rugose  utricle. — (A.  albus  L.) 

Summer  weed;  extremely  abundant  in  cultivated  fields.  The  plant  becomes 
rigid  when  dead  and  dry,  and  when  loosened  by  fall  winds  is  carried  across 
the  fields,  the  seeds  being  thus  effectively  dispersed. 

3.  A.  californicus  Wats.  Stems  stoutish  or  rather  fleshy,  prostrate  or 
ascending,  branching  at  the  base,  with  numerous  short  branchlets;  leaves  obo- 
vate to  oblong,  often  with  white  veins  and  margin,  1  in.  long  or  less,  including 
the  petiole;  flowers  green  or  reddish  in  many  small  axillary  clusters;  sepals  3, 
or  in  the  pistillate  or  fertile  flower  1 ;  bracts  often  inconspicuous,  shorter  than 
or  a  little  exceeding  the  utricle;  utricle  somewhat  rugose,  at  length  circum- 
scissile. 

Moist  soils.     South  Coast  Ranges. 

4.  A.  defiexus  L.  Stems  slender,  prostrate,  1  to  1%  ft.  long;  leaves  rhom- 
bic-ovate; flowers  in  shorter  spikelets  clustered  in  axils  of  leaves  or  disposed 
in  dense  terminal  spikes  1  in.  long  or  more;  sepals  3 

Introduced  from  southern  Europe;  gardens  at  Berkeley;  Petaluma. 

NYCTAGINACEAE.    Four-o'clock  Family. 

Ours  succulent  herbs  with  opposite  entire  petioled  leaves  and  swoll 
Flowers  perfect,  delicate.      Involucre  of  several  distinct  bracts  subf 
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many-flowered  head,  or  calyx-like  and  containing  1  to  many  flowers.  Corolla 
none.  Calyx  tabular,  colored  like  a  corolla,  4  to  5-lobcd,  its  persistent  base 
constricted  over  the  1-celled  1 -seeded  superior  ovary,  forming  a  hardened 
pericarp-like  covering  to  the  achene.  Stamens  3  to  5,  slender,  hypogynous  or 
perigynous.  Embryo  coiled,  with  broad  foliaceous  cotyledons,  the  endosperm  in 
the  center. 

1.  ABRONIA  Juss. 
Ours  perennial  seaside  herbs  with  viscid  herbage.  Peduncles  axillary  or  ter- 
minal, bearing  a  many-flowered  head  subtended  by  5  to  15  distinct  involucral 
bracts.  Flowers  showy.  Calyx-tube  elongated,  its  spreading  limb  5-lobed,  the 
lobes  emarginate.  Stamens  commonly  5,  unequal,  included  in  the  tube  and  ad- 
nate  to  it.  Style  included.  Persistent  base  of  calyx  indurated,  3  to  6- winged, 
more  or  less  reticulate,  enclosing  a  cylindrical  achene.  Embryo  with  one  cotyle- 
don.    (Greek  abros,  graceful.) 

Calyx  rose-purple;  wings  of  the  fruit  thin  but  solid 1.  A.  umbellata. 

Calyx  yellow;   wings  thicker,  the  central  cavity  of  the  fruit  extending  through  them.... 

2.  A.  lati folia. 

1.  A.  umbellata  Lam.  Common  Sand- Verbena.  Stems  slender,  prostrate, 
viscid,  1  to  3  ft.  long;  leaves  nearly  glabrous,  roundish  or  ovate  to  narrowly 
oblong,  the  margin  often  somewhat  sinuate,  1  to  1%  in.  long,  narrowed  at  base 
to  a  slender  petiole;  heads  10  to  15-flowcred,  peduncles  2  to  6  in.  long;  involu- 
cral bracts  narrowly  lanceolate,  2  or  3  lines  long;  calyx  rose-purple,  6  to  8  lines 
long;  fruit  rigid  and  hard,  oblong,  attenuate  at  each  end,  4  to  5  lines  long. 

Common  on  the  whole  California  seacoast.     June-Oct. 

2.  A.  latifoliaEsch.  Yellow  Sand-Verbena.  Stems  stout,  1  to  2  ft.  long, 
prostrate,  only  the  leaves  and  flowering  peduncles  ascending  or  erect;  herbage 
very  succulent;  leaves  broadly  ovate  to  suborbicular  and  broader  than  Jong, 
truncate  or  reniform  at  base,  %  to  1%  in.  long;  peduncles  usually  exceeding 
the  leaves;  bracts  5,  broadly  ovate,  2  lines  long;  flowers  somewhat  fragrant; 
calyx  yellow,  6  lines  long;  fruit  coriaceous,  4  to  6  lines  long,  acute  at  each  end. 

Common  along  the  seashore  from  Monterey  northward.     May- Nov. 

AIZOACEAE.     Carpet- Weed  Family. 

Ours  prostrate  or  decumbent  herbs.  Flowers  perfect  and  regular,  either 
solitary  or  clustered.  Calyx  4  or  5-lobed  or  -parted,  either  free  from  or  more 
or  less  adnate  to  the  ovary.  Stamens  hypogynous  or  commonly  perigynous, 
fewer  than  the  sepals  or  more  numerous.  Fruit  a  loculicidal  or  circumscissile 
capsule  or  indehiscent. 

Calyx   free  from  the  ovary;   petals  none:  leaves  opposite. 
Capsule   loculicidal,    3-valved:    sepals   5;    ovary   3-celled. 

Stamens  3  to   5 ;   herbage  glabrous 1.   Mollugo. 

Stamens    5    to    10;    herbage    soft-pubescent 2.  Glints. 

Capsule   circumscissile;   calyx    5-cleft. 

Stipules    scarious,    laciniate;    ovary    1 -celled:    stamens    1    to    3 3.  Cypselea. 

Stipules  none;   ovary  3  to   5-cclled;   sta"mens  numerous 4.  Sesuvium. 

Calyx   adnate   to   the   ovary. 

Petals    none;    leaves    alternate,    plane:    fruit    indehiscent 5.  Tetragon  I  a. 

Petals   numerous;   leaves  opposite,    3-sided  and   very   fleshy;    fruit    dehiscent 

6.   Mesembryanthemum. 

1.    MOLLUGO  L.  Carpet  Weed. 

Low  glabrous  much-branched  animals  with  whorled  leaves  and  obsolete  stip- 
ules. Flowers  axillary,  on  slender  pedicels.  Sepals  5,  scarious-margined,  white 
within,  thus  resembling  petals  when  expanded,  persistent.     Petals  none.     Sta- 
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mens  5,  hypogynous  and  alternate  with  the  sepals,  or  3  and  alternate  with  the 
cells  of  the  ovary.  Stigmas  3.  Capsule  ,3 -celled,  3-valved,  loculicidally  dehis- 
cent, the  partitions  breaking  away  from  the  many-seeded  axis.  (Ancient  Latin 
name  for  some  soft  plant.) 

1.  M.  vcrticillata  L.  Indian  Chick-wekd.  Prostrate,  forming  patches, 
not  fleshy;  leaves  obovate  or  spatulate,  entire,  clustered  in  whorls  of  5  or  6, 
unequal,  7  lines  long  or  less;  flowers  several  at  each  node;  sepals  oblong; 
capsule  ovoid,  scarcely  exserted  from  the  calyx;  seeds  reniform,  shining, 
nearly  smooth,  obviously  striate,  crowded  in  the  capsule  and  irregularly  dis- 
tending its  walls,  which  are  thus  roughened. 

Sparingly  naturalized  from  Mexico:  Russian  River  (Ilealdsburg,  Alice 
King,  1897,  to  Duncan  Mills,  Davy,  1896) ;  Orange  Co.,  ace.  Abrams,  1904;  Los 
Angeles,  Davidson,  1893;  Princeton,  Chandler,  1905;  Newcastle  (Zoe,  iv,  152)  ; 
upjwr  Sacramento,  Brewer,  1862;  Stillwater  (Shasta  Co.),  M.  8.  Baker,  1898. 

2.    GLINUS  L. 

Annual  herbs  with  whorled  petioled  leaves;  very  near  Mollugo.  Flowers 
pedicelled  in  dense  glomerules  in  the  upper  axils.  Stamens  5  to  10  or  more. 
Seeds  with  a  strophiole,  the  funiculus  very  long  and  slender.  (Greek  name  of 
Theophrastus  for  a  maple,  application  to  this  genus  unknown.) 

1.  G.  lotoides  L.  Diffusely  branched  from  the  base,  the  stems  4  to  8 
in.  long,  procumbent  or  ascending;  leaves  3  to  6  lines  long,  orbicular  to  obo- 
vate, rounded  at  apex  or  abruptly  acute,  at  base  narrowed  to  a  slender  petiole; 
flowers  2  lines  long;  seeds  blackish,  granulated. 

Naturalized  from  Europe:  Lathrop,  Mrs,  K.  Brandegee;  Chico,  Parry; 
Lakeport    (Zoe,  iv,  153). 

3.  CYPSELEA  Tubp. 

Inconspicuous  prostrate  annual  with  opposite  leaves  and  scarious  laciniate 
stipules.  Tube  of  calyx  short,  campanulate,  the  lobes  (in  ours)  5,  ovate,  un- 
equal. Petals  none.  Stamens  1  to  3.  Ovary  superior,  1-celled;  style  2-cleft. 
Fruit  a  subglobose  circumscissile  capsule.  Seeds  minute,  smoothish,  the  funi- 
culi persistent  on  the  central  placenta.  (Greek  kupsele,  a  beehive,  which  the 
capsule  is  thought  to  resemble.) 

1.  C.  humifusa  Turp.  Stems  much  branched  and  matted,  the  plants  1  or 
2  in.  broad;  leaves  2  to  6  lines  long,  oblong  or  elliptical,  obtuse,  the  petioles 
slender,  nearly  as  long  as  the  blade,  those  of  each  pair  very  unequal;  stamens 
3,  rarely  1,  inserted  opposite  the  sinuses. 

West  Indian  weed  naturalized  in  low  lands:  lower  San  Joaquin;  Aptos, 
Parry.     Aug. 

4.  SESUVIUM    L. 

Fleshy  decumbent  or  prostrate  herbs  with  opposite  leaves  and  no  stipules. 
Flowers  solitary  in  the  axils,  sessile  or  shortly  pediceled.  Calyx-tube  turbinate, 
the  lobes  5,  purplish,  oblong,  obtuse.  Petals  none.  Stamens  (in  ours)  numer- 
ous, inserted  on  the  calyx,  united  by  their  filaments  into  sets.  Ovary  3  to  5- 
celled,  with  as  many  separate  styles.  Capsule  membranous,  the  upper  part 
falling  off  as  a  lid.     Seeds  smooth.     Embryo  annular. 

1.     S.  sessile    Pers.    Lowland  Purslane.    Stems  prostrate,  freely  branch- 
ing, 1  to  3  ft.  long;  herbage  finely  warty;  leaves  broadly  spatulate,  %  to  2 
in.  long;  flowers  4  to  5  lines  long;  sepals  ovate-lanceolate,  conum^* " 
nate,  3  lines  long;  filaments  united  for  about  one-half  their  leu 
tulacastmm,  Bot.  Cat) 
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River  lowlands  and  alkaline  fields  in  the  San  Joaquin  Valley  and  southward 
to  Southern  California.     May-Aug. 

5.    TETRAGONIA   L.    Sea  Spinach. 

Succulent  annual  with  alternate  plane  leaves.  Flowers  axillary,  greenish, 
apetalous.  Calyx  4-lobed,  adnate  to  the  3  to  9-celled  ovary.  Stamens  1  to 
many,  perigynous.  Fruit  a  hard  or  bony  nut,  indehiscent,  enveloped  by  the 
calyx  which  bears  several  horn-like  protuberances.  (Greek,  tetra,  4,  and  gonu, 
knee  or  angle,  alluding  to  the  fruit.) 

1.  T.  expansa  Murr.  New  Zealand  Spinach.  Branches  procumbent  or 
prostrate;  leaves  rhombic-ovate,  entire,  4  to  5-nerved  beneath,  1  to  2^  in. 
long,  abruptly  contracted  at  base  to  a  broad  petiole,  the  surface  covered  with 
crystalline  papillae;  flowers  subsessile,  1  to  3  in  each  axil;  calyx-lobes  widely 
spreading,  yellowish  within;  fruit  4-horned,  4  to  6  lines  long. 

Beaches  of  San  Francisco  Bay.    Naturalized  from  China  and  New  Zealand. 

6.    MESEMBRYANTHEMUM  L.    Fig  Marigold.    Ice  Plant. 

Ours  glabrous  perennial  herbs.  Stems  and  leaves  very  succulent,  the  latter 
opposite,  without  stipules.  Flowers  axillary  and  terminal.  Calyx-tube  adnate 
to  the  ovary,  the  lobes  unequal  and  foliaceous.  Petals  linear,  very  numerous, 
inserted  with  the  innumerable  stamens  on  the  tube  of  the  calyx.  Ovary  in 
ours  10  to  12 -celled,  the  styles  as  many  as  the  cells  of  the  ovary  and  distinct 
or  nearly  so.  Capsule  becoming  baccate,  dehiscing  in  rainy  weather  by  stel- 
late valves  at  the  flattened  summit.  Seeds  minute,  numerous.  (Greek  mesem- 
bria,  mid-day,  and  anthemon,  blossom.) 

1.  M.  aequilaterale  Ha  worth.  Sea  Fig.  Stems  several  ft.  long,  the 
plants  often  forming  extensive  mats;  leaves  3-sided,  with  nearly  flat  faces, 
thicker  than  broad,  1%  to  2  in.  long;  flowers  terminal,  subsessile  or  shortly 
peduncled,  fragrant  and  showy  (1%  to  2  in.  board) ;  petals  bright  rose- 
purple;  styles  6  to  10. 

Dunes  and  cliffs  near  the  sea  from  Marin  Co.  southward  to  San  Diego. 
In  cultivation  at  Berkeley  under  the  student  name  of  "Faculty  Onions." 
Called  "Beach- Apple"  in  San  Luis  Obispo  Co. 

CARYOPHYLLACEAE.     Pink  Family. 

Herbs  of  inert  properties,  with  commonly  swollen  nodes,  simple  and  entire 
leaves  always  opposite,  and  regular  perfect  flowers.  Calyx  persistent.  Corolla 
white,  red  or  pink.  Sepals  and  petals  5  (or  4),  the  stamens  as  many  and 
alternate  with  the  petals,  or  twice  as  many,  rarely  fewer.  Ovary  superior, 
1-celled  (imperfectly  3-celled  in  some  Silenes),  with  2  to  5  styles  and  1  to 
many  ovules  on  a  free  central  placenta.  Fruit  a  few  to  many -seeded  1-celled 
capsule  dehiscent  at  the  summit  by  short  valves  or  teeth  (these  as  many  or 
twice  as  many  as  the  carpels),  or  1-seeded  and  indehiscent,  thus  becoming  a 
nutlet  or  utricle.  Embryo  in  all  ours  curved  around  the  periphery  of  the 
seed,  the  endosperm  occupying  the  center. 

A.     Fruit  a  capsule;  stipules  none. 

Sepals  united  into  a  5-toothed  tubular  or  campanulate  calyx;  petals  narrowed  below  into 
a  conspicuous  claw;   these   with  the   (10)   stamens  and  ovary  frequently  raised  above 
the   calyx  on   a   stipe;   flowers  mostly  large  and  showy. 
Styles    2;    capsule   opening   by    4    short    teeth;    calyx    with    5    prominent   angles;    petals 

not   appendaged    1.   Vaccama 

Styles   3;   capsule   opening   by   3   or   6    teeth   or   valves;    claw   of   the   petals   commonly 
bearing    scales    or    appendages    at    its    junction    with    the    blade 2.  SiUJfi. 
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Styles  5;   capsule  coriaceous,  opening  by  5   teeth;   calyx-teeth  conspicuously  prolonged, 

exceeding   the   large   petals,    these   without   appendages 3.  Agrostemma. 

Sepals   distinct;    petals    spreading,    without    claws    or    appendages,    or    in    a    few    species 
wanting;  stamens  3  to  5  or  10;  ovary  not  stipitate;  fruit  a  capsule;  low  herbs. 
Stipules    none. 

Petals   retuse  or   bifid;   styles   5,   opposite   the   sepals 4.    Cerastium. 

Petals  parted  almost  to  the  base  into  narrow  segments;  styles  3  or  4.... 5.  Stellar i a. 

Petals    entire;    styles    3 6.  Arenaria. 

Petals  entire  or  slightly  emarginate,  or  none;   styles  5,  opposite  the  sepals. 

7.  Sagina. 
Stipules  present,  scarious  (setaceous  in  no.   11). 
Petals  entire,  mostly  conspicuous   (for  the  group). 

Styles  3,  distinct;  leaves  opposite 8.   Spergularia. 

Styles    5,    distinct;    leaves   apparently   whorled 9.  Spergula. 

Petals  minute  or  none. 

Styles  3,  short,  united  below;  leaves  opposite  or  in  4s,  oblong  or  obovate 

10.    Polycarpon. 
Style  short  or  none;  leaves  opposite,  subulate,  cuspidate 11.  Loeflingia. 

B.      Fruit  a  utricle  or  nutlet;  stipules  present. 

Sepals  distinct  or  slightly  united  at  base;  petals  none  or  represented  by  mere  bristle-like 

organs;   very  small  or  prostrate   herbs. 

Annual;    stipules   and  flowers   minute 12.  Hern i aria. 

Perennial;     stipules  conspicuous,  silvery-scarious. 

Leaves  subulate;  sepals  very  unequal,  armed  with  a  divergent  spine..  13.  Pentacaena. 

Leaves  oblanceolate ;   sepals  equal,  cuspidate 14.   Paronychia. 

1.    VACCARIA  Medic. 

Glabrous  glaucous  annual  with  sessile  exstipulate  leaves  and  showy  red 
flowers  in  a  broad,  loose,  flat-topped  corymb.  Calyx  synsepalous,  ovate,  with  5 
prominent  angles.  Petals  5,  clawed,  not  appendaged.  Stamens  10.  Styles  2. 
Ovary  1 -celled  but  with  rudimentary  partitions  at  base.  Capsule  ovate,  de- 
hiscent at  apex  by  4  short  teeth.  (Latin  vacca,  cow,  some  species  used  for 
fodder.) 

1.  V.  vulgaris  Host.  Cow  Herb.  Strictly  erect,  dichotomously  branch- 
ing above,  2  to  3  ft.  high;  leaves  ovate,  3  or  4  in.  long  with  cordate-clasping 
base;  flowers  7  to  9  lines  long;  petals  red,  the  blade  obcordate  and  claw  linear. 

Grain-field  weed  naturalized  from  Europe:  Berkeley  Hills,  Miss  Hanscom 
(1895);  College  City  (Colusa  Co.). 

2.    SILENE   L.    Catch-fly.    Campion. 

Annual  or  perennial  herbs,  more  or  less  viscid  and  mostly  large-flowered. 
Calyx  tubular  or  inflated,  5-toothed.  Petals  5,  with  long  claws;  summit  of  the 
claw  commonly  furnished  with  an  entire  or  cleft  scale  or  appendage,  some- 
times called  a  crown;  blades  spreading,  entire  or  more  commonly  cleft  or  la- 
einiate.  Stamens  10.  Styles  3,  rarely  4.  Capsule  opening  by  3  or  6  teeth  at 
apex.     (Greek  sialon,  saliva,  the  stems  and  other  parts  viscid.) 

Annuals. 

Flowers  in  cymes  with  unequal  branches;  pubescent  throughout 1.  S .  multinervia. 

Flowers  in  a  compound  cyme;  middle  of  some  of  the  upper  internodes  with  a  viscid  belt. 

2.    S.  antirrhina. 

Flowers  in  a  one-sided  raceme ;  stems  hirsute 3.  5.  gallica. 

Perennials. 

Flowers  large,   1  in.  broad  or  more,  scarlet;  blade  of  petals  deeply  cleft,  the  segments 

bifid    with    entire    or    toothed    lobes 4.  S\  calif  or  nica. 

Flowers   smaller,    rose-color;    blade   of   petals   bifid    to   the   middle,    the   lobes   entire   or 
bearing  a  very  small  lateral  tooth 5.  5*.  verecunda. 

1.     S.  multinervia   Wats.     Erect,  about  1  ft.  high;  pubescent  throughout, 
viscid-glandular   above;    leaves   linear-oblong;    inflorescence   cymose   w**v    — 
equal  branches;  calyx  ovate  in  fruit,  about  20-ribbed,  the  ribs  equal 
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nent;    petals   small,   pink,   without   appendages,    not   exceeding   the   subulate 
spreading  calyx-teeth. 

Said  to  be  an  introduced  plant.     Mt.  Tamalpais;   Southern  California. 

2.  S.  antirrhina  L.  Sleepy  Catchfly.  Erect,  slender,  sparingly 
branched,  1  to  1%  ft.  high,  mainly  glabrous;  leaves  oblong-lanceolate  or 
linear,  1  in.  long;  inflorescence  paniculate;  pedicels  1  in.  long,  more  or  less, 
filiform;  flowers  small;  petals  pink  or  red,  emarginatc,  1  line  long;  appen- 
dages minute;  capsule  ovoid,  3  lines  long. 

Throughout  California,  but  nowhere  common. 

3.  S.  gallica  L.  Windmill  Pink.  Erect,  simple  or  sparingly  branched, 
10  to  15  in.  high,  hirsute  or  hispidulous  with  spreading  hairs;  leaves  spatu- 
late-obovate,  1  to  1%  in.  long;  flowers  in  a  mostly  1-sided  raceme  on  very 
short  (1  to  2  lines  long)  pedicels;  petals  white  or  flesh-color,  the  blades  obo- 
vate  and  entire  and  appendages  small;  ovary  almost  completely  3-celled. 

Naturalized  from  Europe;  everywhere  in  fields  and  along  roadsides,  the  only 
common  pink.  Apr.-May.  The  petals  are  commonly  twisted  one-fourth  round 
or  nearly  so,  thus  resembling  the  fans  of  a  turbine  windmill. 

4.  S.  californica  Durand.  Indian  Pink.  Stems  half-erect,  very  leafy,  1 
to  2  ft.  long,  from  a  stout  taproot  descending  vertically  to  a  depth  of  1  or  2 
ft.;  herbage  puberulent  and  more  or  less  glandular;  leaves  elliptic-ovate  or 
ovate  to  oblanceolate,  more  or  less  abruptly  acuminate,  1  to  3  in.  long;  pedi- 
cels y2  to  1%  in.  long;  calyx  7  to  10  lines  long;  corolla  scarlet,  more  than  1 
in.  broad;  petals  deeply  4-cleft,  the  segments  toothed  or  the  lateral  entire; 
appendages  conspicuous,  with  3  or  4  minute  teeth;  capsule  ovoid,  concealed 
until  dehiscence  by  the  broad  calyx;  seeds  regularly  papillate,  the  papillae 
with  a  depression  in  the  center. 

Open  woods  of  canons,  Coast  Ranges  and  Sierra  Nevada.     June. 

5.  S.  vcrecunda  Wats.  Finely  pubescent  below,  glandular- viscid  above; 
stems  several,  erect  or  decumbent,  1  to  1%  ft.  long,  leafy  especially  near  the 
base;  leaves  mostly  linear-lanceolate  (or  those  below  broadly  oblong),  all 
acute;  flowers  terminal  or  borne  in  3 -flowered  lateral  cymes,  the  pedicels  short 
and  stout;  calyx  cylindric,  %  in.  long,  or  becoming  clavate  or  obovate  as  the 
fruit  develops;  petals  9  lines  long,  rose-color,  the  blade  (3  lines  long)  cleft 
to  the  middle  into  entire  or  slightly  toothed  oblong  lobes;  appendages  oblong 
or  lanceolate,  obtuse  and  often  notched  at  the  apex. 

Not  common:  Mt.  Diablo;  San  Francisco  Peninsula;  Pt.  Reyes,  and  south- 
ward to  Southern  California.     May- July. 

3.    AGROSTEMMA  L. 

Tall  hairy  annual,  with  linear  ex-stipulate  leaves  and  few  long-peduncled 
purplish-red  flowers.  Calyx-tube  ovoid,  with  10  strong  ribs,  the  5  teeth  con- 
spicuously prolonged  into  foliaceous  lobes  exceeding  the  five  large  entire  unap- 
pendaged  petals.  Stamens  10.  Capsule  coriaceous,  dehiscent  by  5  teeth. 
(Latin  ager,  a'  field,  and  stemma,  a  wreath,  the  showy  flowers  in  ancient  times 
made  into  garlands.) 

1.  A.  githago  L.  Corn  Cockle.  Erect,  rather  strictly  branching,  1%  ft. 
high,  hirsute  with  long  ascending  or  somewhat  appressed  whitish  hairs,  espe- 
cially on  the  peduncles  and  calyx;  leaves  2  to  4  in.  long,  1%  to  2^  lines  wide, 
tapering  to  the  acute  apex;  flowers  solitary,  long-peduncled;  calyx-teeth  % 
to  %  in.  long,  rather  longer  than  the  tube,  or  in  age  much  longer  and  even- 
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tually  deciduous  from  it;  corolla  %  to  1%  in.  in  diameter;  blade  of  petals 
obovate,  black-dotted  toward  the  claw. 

Occasional  grain-field  weed,  naturalized  from  Europe,  first  reported  from 
Berkeley  in  1891.  Since  then  more  widely  spread,  but  not  yet  common: 
College  City,  Alice  King;  St.  Helena,  Mm.  1).  O.  Hunt,  1908;  Sutter  Co., 
J.  A.  Wilkinson,  1908. 

4.    CERASTIUM   L.    Mouse-ear  Chickwked. 

Pubescent  herbs  with  white  flowers.  Cymes  dichotomous  with  herbaceous 
or  scarious  bracts.  Sepals  5,  distinct.  Petals  as  many,  retuse  or  bifid.  Sta- 
lhens  10  or  5.  Styles  5.  Capsule  elongated,  cylindric,  often  curved,  usually 
exceeding  the  calyx,  dehiscent  at  apex  by  10  teeth,  these  erect  or  spreading. 
Seeds  rough,  more  or  less  flattened.  (Greek  keras,  a  horn,  in  allusion  to  the 
elongated  curved  capsules.) 

Annual;  petals  about  equaling  the  sepals 1.  C.    xnscosum. 

Perennial;  petals. about  twice  as  long  as  sepals 2.  C.  arvensc. 

1.  C.  viscosum  L.  Mouse-ear  Chickweed.  Erect,  3  to  4  in.  high,  pilose- 
hirsute  and  somewhat  glandular,  especially  on  the  calyx;  leaves  ovate  to  ellip- 
tic-oblong, sessile,  slightly  connate,  7  to  12  lines  long;  pedicels  mostly  shorter 
than  the  flowers;  petals  equaling  or  distinctly  shorter  than  the  sepals,  oblong, 
bifid  at  apex,  2  lines  long;  stamens  10,  one  or  more  with  reduced  or  abortive 
anthers,  or  sometimes  only  5  with  anthers,  the  other  5  represented  by  mere 
scale-like  filaments;  capsule  tubular,  the  slightly  curved  apex  contracted,  much 
exceeding  the  calyx,  3%  lines  long;  seeds  numerous,  minutely  muriculate. 

Common  in  fields  and  by  roadsides.    Mar.-Apr.    Naturalized  from  Europe. 

2.  C.  arvensc  L.  Field  Chickweed.  Pubescent  throughout;  stems  sev- 
eral from  a  decumbent  base,  very  leafy  at  base,  nearly  naked  above,  5  to  9 
in.  long;  leaves  linear,  acute,  the  upper  1  to  1^  in.  long,  the  lowermost  often 
but  half  as  long;  cyme  contracted,  bearing  1  to  5  flowers;  sepals  1%  to  2V, 
lines  long,  scarious-margined ;  petals  usually  twice  as  long  as  the  calyx,  obcor- 
date,  deeply  notched;  capsule  scarcely  exceeding  the  calyx. 

Near  the  coast:  San  Francisco  Peninsula  and  Marin  Co.  Apr.-May.  Var. 
maximum  Hollick  &  Britton.  (C.  pilosum  Brew.  &  Wats,  not  Ledeb.)  Stout, 
tall,  1  to  2  ft.  high;  leaves  elongated;  inflorescence  very  spreading;  capsule 
equaling  to  nearly  twice  the  length  of  the  calyx. — Pt.  Reyes. 

5.    STELLARIA   L.    Chickweed. 

Low  herbs,  loving  moist  ground  or  shaded  habitat.  Flowers  white,  small, 
axillary  and  solitary,  or  terminal  and  cymose.  Sepals  5.  Petals  5,  parted 
almost  to  the  base  into  narrow  segments.  Stamens  3  to  10.  Styles  3  or  4. 
Capsule  ovoid  or  oblong,  relatively  shorter  than  in  Cerastium,  dehiscent  to 
below  the  middle  into  as  many  or  twice  as  many  valves  as  there  are  styles. 
(Latin  stella,  a  star,  the  flowers  star-shaped.) 

Annual. 

Stems  weak,  procumbent;  bracts  foliaceous 1.   S.   media. 

Stems  filiform,  erect;  bracts  scarious 2.  S.  nitens. 

Perennial ;  bracts  foliaceous 3.  S.  littoralis. 

1.  S.  media  CyrilL  Common  Chickweed.  Slightly  succulent,  with  weak 
procumbent  stems,  rooting  at  the  lower  nodes;  lower  leaves  ovate,  acute,  rather 
abruptly  contracted  into  slender  petioles,  the  upper  narrower,  sessile;  floral 
bracts  foliaceous;  pedicels  slender,  deflexed  in  fruit;  petals  snorter  than  the 
pubescent  sepals;  stamens  3,  5  or  10;  styles  3. 
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Common  weed  along  fence  lines  and  ditches  and  shaded  half-waste  places 
generally.  Feb. -May.  Stems  with  a  pubescent  line,  and  petioles  of  lower 
leaves  hairy. 

2.  S.  nitens  Nutt.  Erect,  with  very  slender  stems,  branching  above,  3  to 
7  in.  high,  glabrous  or  slightly  hairy  below;  leaves  linear,  acute,  sessile,  2  to  7 
lines  long,  or  the  lowest  ovate,  1  to  3  lines  long,  abruptly  contracted  into 
slender  petioles  nearly  twice  as  long;  inflorescence  strict,  the  pedicels  erect, 
%  in.  long  or  less  or  some  of  the  flowers  quite  sessile;  bracts  sear  ions;  sepals 
scarious-margined,  subulate-lanceolate,  2  lines  long;  petals  %  as  long  as  the 
sepals,  sometimes  none;  capsule  oblong,  nearly  as  long  as  the  calyx. 

Grassy  hillsides  and  plains,  a  somewhat  obscure  plant,  occurring  from  Solano 
Co.  southward  to  Southern  California.    Apr.-May. 

3.  S.  littoralis  Torr.  Pubescent,  ascending,  stoutish,  the  stems  1  to  2  ft. 
long;  leaves  ovate,  acute,  rounded  at  the  sessile  base,  %  to  %  or  1  to  1*4  in. 
long;  flowers  in  a  terminal  compound  cyme;  sepals  lanceolate,  acute,  2  lines 
long,  slightly  shorter  than  the  petals;  capsule  included  within  the  calyx. 

Bogs  or  marshes,  seacoast  only:  Pt.  Lobos;  Pt.  Reyes;  Dillon's  Beach. 
June. 

6.    ARENARIA   L.    Sandwort. 

Low  branching  annuals  or  tufted  or  prostrate  perennials  with  mostly  lanceo- 
late or  subulate  sessile  often  rigid  leaves.  Flowers  white.  Sepals  5.  Petals  5, 
entire.  Stamens  10.  Styles  3.  Capsule  globose  or  short-oblong,  dehiscent 
into  as  many  entire  or  2-cleft  valves  as  there  are  styles.  (Latin  arena,  sand, 
in  which  many  species  grow.) 

Low  annuals. 

Leaves  lanceolate,  rather  broad  at  the  very  base,  2  lines  long 1.  A.  colifornica. 

Leaves  filiform,  3  to  5  lines  long 2.  A.  douglasii. 

Perennials. 

Sepals  Yt  the  length  of  the  petals;  palustrine 3.  A.  paludicola. 

Sepals   exceeding    the    petals;    montane A.  A.  macrophylla. 

1.  A.  calif ornica  Brewer.  Glabrous  annual,  1  to  4  in.  high,  diffusely 
branching  from  the  base,  the  stems  delicate  and  filiform;  leaves  very  short, 
slightly  fleshy,  1  to  2  lines  in  length,  obtuse;  corolla  3  lines  in  diameter; 
petals  oblong,  1%  times  the  length  of  the  ovate-oblong  sepals;  seeds  small, 
finely  roughened. 

Gravelly  hillslopes  or  disintegrating  rock  outcroppings  in  the  Coast  Ranges 
from  Mt.  Hamilton  to  Napa  Co.  and  northward;  Marysville  Buttes.     Apr. 

2.  A.  douglasii  Fenzl.  Annual,  nearly  glabrous,  sometimes  viscid-glandu- 
lar ;  stems  much  branched,  2  to  6  in.  high ;  leaves  filiform,  3  to  5  lines  long  or 
the  lowermost  longer;  peduncles  filiform;  flowers  numerous,  4  to  5  lines  in 
diameter;  sepals  oblong-ovate,  narrowly  thin-margined;  petals  obovate,  con- 
spicuous; capsule  sub-globose;  valves  rounded  at  the  apex;  seeds  large,  smooth, 
compressed-reniform,  acutely  margined. 

Sterile  soil  of  hillsides:  Coast  Ranges  and  Sierra  Nevada.    Apr.-May. 

3.  A.  paludicola  Robinson.  Glabrous  flaccid  plant,  the  stems  several,  pro- 
cumbent, rooting  at  the  lower  joints,  sulcate,  shining,  leafy  throughout;  leaves 
linear-lanceolate,  acute,  %  to  1%  in.  long,  somewhat  connate,  slightly  scab- 
rous upon  the  margins;  peduncles  solitary  in  the  axils,  1  to  2  in.  long,  spread- 
ing or  somewhat  deflexed;  sepals  elliptic,  nerveless,  herbaceous,  1%  to  2  lines 
long,  about  half  the  length  of  the  obovate  petals;  capsule  oblong,  shorter  than 
the  calyx. — (A.  palustris  Wats,  not  of  Gay.) 
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Swamps,  Southern  California  to  Washington.  Formerly  at  Fort  Point,  San 
Francisco.     Barely   collected. 

4.  A.  macrophylla  Hook.  Puberulent  perennial,  with  running  rootstocks 
and  ascending  or  erect  stems,  3  to  4  in.  high;  leaves  in  3  to  5  pairs,  lanceolate 
or  linear-lanceolate,  acute  at  each  end,  more  or  less  punctate,  1  to  3  in.  long; 
peduncles  slender,  terminal  or  becoming  axillary,  1  to  5-flowered;  sepals  ovate, 
acute  or  acuminate,  1%  to  2  lines  long,  exceeding  the  petals;  capsule  ovoid, 
•nearly  equaling  the  calyx. 

Shady  slopes  in  the  mountains,  from  Southern  California  to  Grizzly  Peak, 
Mt.  Diablo  and  northward. 

7.    SAGINA   L.    Peabl  Wort. 

Diminutive  herbs  with  subulate  or  filiform  leaves.  Flowers  minute,  terminal, 
often  long-pediceled.  Sepals  5  or  4,  usually  rotate-spreading  in  fruit.  Petals 
white,  entire  or  slightly  emarginate,  or  often  none.  Stamens  usually  5.  Styles 
as  many  as  the  sepals  and  alternate  with  them.  Capsule  dehiscent  to  the 
base  by  entire  valves.  (Latin  sagina,  fattening,  some  species  abundant  in 
sheep-grazed  country.) 

Filiform   annuals. 

Sepals  and  petals  5;  herbage  nearly  glabrous 1.  S.  occidentalis. 

Sepals    4;    petals    commonly    none;    herbage    glandular-pubescent 2.  S.apetala. 

Succulent   perennial ;    flowers    5-merous 3.  S.  crasstcaulis. 

1.  S.  occidentalis  Wats.  Inconspicuous  annual  with  almost  capillary 
stems,  branching  at  the  base,  erect,  2  to  5  in.  high;  slightly  hispidulous-glan- 
dular  on  the  calyx  and  upper  portion  of  pedicel,  otherwise  glabrous;  upper 
leaves  broadly  subulate,  acute,  2  to  3  lines  long,  the  lower  filiform-linear,  3 
to  6  lines  long;  pedicels  3  to  6  lines  long;  sepals  and  petals  5;  sepals  %  line 
long,  the  petals  nearly  as  long;  calyx  rounded  at  the  base;  stamens  3  to  10; 
capsule  1%  lines  in  length. 

Not  uncommon,  but  obscure  and  mostly  in  low  ground:  San  Joaquin  and 
Sacramento  valleys;  Napa  Valley  and  southward  to  Southern  California. 
Apr.-May. 

2.  S.  apetala  Ard.  Similar  to  the  preceding  but  usually  glandular-pubes- 
cent; leaves  linear-subulate,  acute,  1%  to  3  lines  long;  calyx  4-parted;  petals 

4,  minute  and  obovate,  or  commonly  none. 

Naturalized  from  Europe:  North  Berkeley,  Davy;  Tehama  Co.,  Jepson, 
1899. 

3.  S.  crassicaulis  Wats.  Smooth  perennial,  the  stems  stoutish  and  succu- 
lent, branching,  1%  to  5  in.  long,  decumbent;  leaves  linear,  thickish,  2  to  9 
lines  long,  the  basal  forming  a  rosette,  the  cauline  connate  by  broad  scarious 
membranes;  flowers  erect  or  nodding;  petals  and  sepals  subequal,  1%  lines  in 
length;  capsule  ovate,  little  exserted  from  the  fruiting  calyx. 

Beaches  along  the  coast  from  Monterey  to  Tomales  Bay.     June. 

8.  SPERGULARIA  J.  &  C.  Presl.     Sand  Spurrey. 

Low  herbs,  usually  of  alkaline  plains,  borders  of  salt  marshes,  or  maritime. 
Leaves  linear  or  subulate-filiform,  semi-terete,  with  scarious  stipules.     Sepals 

5.  Petals  5,  purplish  or  white,   entire.     Stamens  commonly   10.     Styles  3, 

rarely  5.     Capsule  3-valved.     Seeds  often  wing-margined.     Embryo  annular. 

(Derivative  of  Spergula.) 

Erect  or  ascending,  more  or  less  succulent  perennials  with  fusiform  fleshy  roots . ... 

1.    o.  macrotheca. 
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Prostrate  perennials. 

Stems  long  and  somewhat  straggling,  from  a  matted  or  tufted  center,  flowering  from 
the  middle  to  the  ends  of  the  branches 2.  S.  rubra. 

Plants  matted;  flowers  mostly  at  the  ends  of  the  branches 3.  S.  clevelandii. 

Nearly    or    quite   erect    annuals 4.  S.  salina. 

1.  S.  macrotheca  (Hornem.)  Heynh.  Stems  stout,  7  to  12  in.  high, 
erect  or  ascending  from  the  short,  often  branched,  woody  crown  of  a  very 
thick  and  fleshy  taproot;  herbage  deep  green  and  viscid-pubescent;  leaves 
narrowly  linear,  1  to  V/j  in.  long;  pedicels  3  to '6  lines  long;  sepals  3  to  4 
lines  long,  sea rious- margined;  petals  as  long,  pink;  capsule  about  equaling 
calyx;  seeds  with  or  without  a  wing,  even  in  the  same  capsule. — (Tissa  macro- 
theca Britt.) 

Sandy  borders  of  salt  marshes,  common  about  San  Francisco  Bay.  Yar. 
leucantha  Bobinson.  Glabrous  except  a  glandular  pubescence  on  the  looser 
inflorescence;  flowers  commonly  white. — Alkaline  plains  of  the  Sacramento 
southward  to  the  Livermore  Valley  and  the  San  Joaquin.  May-June.  Var. 
scariosa  (Britt.)  Bobinson.  Herbage  pale,  glandular-pubescent  or  almost 
glabrous;  internodes  short;  stipules  ovate,  acuminate,  4  to  5  lines  long;  flowers 
scattered  and  on  pedicels  %  in.  long  or  less,  or  in  reduced  terminal  cymes. — Sea- 
bluffs,  San  Francisco  to  Monterey. 

2.  S.  rubra  (L.)  J.  &  C.  Presl.  var.  perannans  Bobinson.  Stems  4  to  9 
in.  long,  slender  and  wiry,  many  from  a  densely  tufted  base,  branching  little, 
flowering  from  about  the  middle;  herbage  comparatively  glabrous;  leaves  nar- 
rowly linear,  5  lines  long  or  less;  stipules  ovate,  silvery -scarious,  2  lines  long, 
very  conspicuous;  pedicels  slender,  2  to  4  lines  long;  sepals  oblong,  acute,  2 
lines  long ;  petals  reddish,  about  equaling  the  sepals ;  capsule  not  exserted  from 
the  calyx;  seeds  with  a  marginal  elevation. — (Tissa  rubra  Britt.  var.  perennans 
Greene.) 

Beaten  paths  and  by  roadsides:  Sacramento  Valley;  North  Coast  Ranges; 
Berkeley.  May.  Introduced  from  Europe,  spreading  slowly,  but  more  com- 
mon than  ten  years  since. 

3.  S.  clevelandii  (Greene)  Bobinson.  Perennial  with  prostrate  stems 
forming  deep  green  mats  5  to  13  in.  broad;  herbage  viscid-glandular;  leaves 
filiform,  conspicuously  fascicled  in  the  axils,  ascending,  all  longer  than  the 
internodes;  flowers  in  terminal  cymes;  corolla  3  to  4  lines  broad,  white;  seeds 
winged  or  not  winged,  even  in  the  same  pod. — (Tissa  clevelandii  Greene.) 

Sandy  soil  near  the  ocean:     San  Diego  northward  to  San  Francisco. 

4.  S.  salina  J.  &  C.  Presl.  Branching,  erect  or  sometimes  diffuse  and 
prostrate,  the  stems  3  to  8  in.  long;  leaves  narrowly  linear,  commonly  shorter 
than  the  internodes;  pedicels  leafy-bracted  or  the  upper  bractless,  not  ex- 
ceeding the  capsules;  sepals  oblong-ovate,  obtuse,  scarious-margined,  2  lines 
long;  capsule  acute,  longer  than  the  calyx. — (Tissa  salina  Britt.) 

Alkaline  plains  of  the  Sacramento  and  San  Joaquin  westward  to  the  salt 
marshes  near  the  coast.     May-Aug. 

Var.  involucrata  Jepson,  n.  comb.  Heads  of  closely  aggregated  flowers 
subtended  by  2  to  several  foliaceous  bracts. — Mt.  Eden;  Newark  (S.  tenuis 
var.  involucrata  Robinson). 

Var.  tenuis  Jepson,  n.  comb.  Dichotomously  and  copiously  branched, 
the  branches  slender  and  internodes  long;  flowers  very  numerous,  short-pedi- 
celed,  the  uppermost  sessile  in  close  groups;  stamens  2  to  5;  capsule  twice  as 
long  as  the  ovate-oblong  sepals. — Rarely  collected:  Alameda;  Hollister.  Apr. 
(Tissa  tenuis  Greene.) 
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9.    SPERGULA  L.    Spmrrey. 

Annual.  Leaves  narrowly  linear  or  subterete,  apparently  in  whorls,  but 
really  opposite,  several  others  of  their  own  size  being  crowded  in  the  axils; 
stipules  small  and  scarious.  Flowers  symmetrical.  Sepals  5.  Petals  5,  white, 
entire.  Stamens  10,  occasionally  5.  Styles  5,  alternate  with  the  sepals.  Cap- 
sule 5-valved,  the  entire  valves  opposite  to  the  sepals.  Embryo  spirally  an- 
nular.    (Latin  spargere,  to  scatter,  in  reference  to  the  dispersion  of  the  seeds.) 

1.  S.  arvensis  L.  Corn  Spurrey.  Diffusely  branching  from  the  base,  the 
stems  1  to  2  ft.  long;  pubescence  of  short  spreading  glandular  hairs;  leaves 
slightly  fleshy,  numerous  in  rather  remote  whorls;  flowers  white,  4  lines  broad, 
in  a  cymose  panicle  with  strongly  divergent  branches  turned  abruptly  down- 
ward after  flowering;  petals  ovate,  exceeding  the  sepals. 

Fields  and  orchards  near  the  coast:  Sevastopol  (1903);  Olema,  Jepson, 
1910;  Berkeley  to  Monterey  Co.  Apr.  Introduced  European  weed.  Readily 
eaten  by  cattle  and  said  to  increase  the  flow  of  milk.  Flowers  opening  only 
of  afternoon. 

10.  POLYCARPON  L. 

Low  much  branched  annual  with  numerous  flat  leaves,  small  scarious  stipules 
and  very  small  flowers  in  cymes.  Sepals  5,  more  or  less  carinate,  scarious- 
margined.  Petals  5,  hyaline,  shorter  than  the  sepals.  Stamens  3  to  5.  Styles 
united  below,  very  short,  with  3  branches.  Capsule  3-valved.  Seeds  several. 
Embryo  little  curved.  (Greek  polus,  many,  and  karpos,  fruit,  in  reference  to 
the  numerous  pods.) 

Leaves  in  4s^  or  opposite;  inflorescence  leafless 1.  P.  tctraphyllum. 

Leaves  opposite;  inflorescence  more  or  less  leafy 2.  P.   depressum. 

1.  P.  tctraphyllum  L.  Nearly  glabrous,  the  stems  prostrate,  2  to  5  in. 
long;  leaves  in  4s  or  opposite,  oblong  or  obovate,  short-petioled,  2  to  6  lines 
long;  cyme  leafless,  many-flowered,  dense,  the  flowers  nearly  1  line  long  or  a 
trifle  more,  short  pediceled;  sepals  green  or  purplish;  capsule  nearly  equaling 
the  calyx. 

Beaten  gravelly  places:  Napa  Valley;  Vallejo;  Berkeley,  Tracy,  1903. 
Naturalized  from  Europe.    July-Aug. 

2.  P.  depressum  Nutt.  Plants  prostrate,  1  to  2%  in.  broad  with  slender 
stems;  leaves  spatulate,  varying  to  obovate,  obtuse  or  acute,  V»  to  2  lines  long; 
flowers  %  as  large  as  in  the  preceding;  sepals  little  if  at  all  keeled,  about  % 
line  long;  petals  white,  membranous,  linear,  *4  as  long  as  the  sepals. 

Pajaro  Hills;  Southern  California. 

11.     LOEFLINGIA  L. 

Low  rigid  annuals,  dichotomously  branched  from  the  base,  with  subulate 
leaves  and  setaceous  stipules.  Flowers  small,  sessile  in  the  axils.  Sepals  acu- 
minate or  awn-tipped,  the  outer  with  a  tooth  on  each  side.  Petals  3  to  5,  min- 
ute or  none.  Stamens  3  to  5.  Style  short  or  none.  Capsule  3-valved,  several- 
seeded.     (Peter  Loefling,  Swedish  traveler  of  the  18th  century.) 

1.  L.  squarrosa  Nutt.  Glandular-pubescent,  diffusely  branched  from  base, 
2  to  5  in.  high;  leaves  subulate,  cuspidate,  Hqiuirrose-spreading,  2  to  3  lines 
long;  capsule  shorter  than  the  sepals. 

Lower  Sacramento;  lower  San  Joaquin  at  Oakdale. 

12.     HERNIARIA  L. 
Ours  a  very  small  annual,  with  minute  scarious  stipules.     Flowers  minr 
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green,  in  clusters,  crowded,  sessile.  Sepals  united  at  base.  Petals  and  stam- 
ens as  in  Paronychia.  Fruit  a  1-seeded  indehiscent  achene,  with  a  thin  peri- 
carp, enclosed  in  the  calyx.  (Latin  hernia,  a  rupture,  which  one  species  was 
thought  to  cure.) 

1.  H.  cinerea  DC.  Tiny  erect  plants,  1  to  2%  in.  high,  or  sometimes 
matted,  branched  from  base,  the  branches  bearing  2 -ranked  branchlets;  herb- 
age hispidulous;  leaves  oblong-oblanceolate,  1%  to  2%  lines  long;  flowers  in 
all  the  axils,  even  the  lowest;  calyx  %  line  long,  very  hispid. 

San  Joaquin  region  at  the  edge  of  the  foothills  on  either  side  of  the  valley; 
naturalized  from  southern  Europe.    May-June. 

13.    PENTACAENA  Bartl. 

Tufted  perennials  with  subulate  pungent  leaves  and  silvery-hyaline  stipules. 
Flowers  sessile,  clustered  in  the  axils.  Sepals  5,  almost  distinct,  very  unequal, 
hooded,  the  3  outer  larger,  and  with  a  stout  divergent  terminal  spine,  the  2 
inner  smaller  and  with  a  shorter  spine.  Petals  minute,  scale-like.  Stamens  3 
to  5,  inserted  at  the  base  of  the  sepals.  .Style  very  short,  bifid.  Utricle  en- 
closed in  the  rigid  persistent  calyx.  (Greek  pente,  five,  and  akaina,  a  thorn, 
the  five  sepals  spine-tipped.) 

1.  P.  ramosissima  H.  &  A.  Sand  Mat.  Stems  prostrate,  forming  dense 
mats  5  to  18  in.  broad,  pubescent;  leaves  crowded  on  the  stems,  3  lines  long, 
the  stipules  y2  or  sometimes  nearly  as  long;  calyx  1%  to  2  lines  long;  sepals 
hairy  or  woolly  below  the  divergent  spinose  apex;  utricle  apiculate. 

Along  the  entire  Calif ornian  coast;  common  on  the  San  Francisco  sand 
hills.    Apr.-May. 

14.    PARONYCHIA  L.      Whitlow-wort. 

Prostrate  tufted  perennial,  with  scarious  stipules  and  clustered  flowers. 
Sepals  5,  linear  or  oblong,  concave  or  cucullate  under  the  apex,  the  very  tip 
aristate  or  cuspidate.  Petals  filament-like,  or  minute  teeth,  or  none.  Stamens 
5,  alternating  with  the  petals  when  these  are  present,  inserted  on  the  base  of 
the  sepals.  Ovary  1-ovuled.  Fruit  a  utricle  enclosed  in  the  persistent  calyx, 
at  length  bursting  longitudinally.  (Greek  paronuchia,  a  whitlow  or  felon,  the 
name  applied  to  an  herb  used  as  a  remedy.) 

1.  P.  chilensis  DC.  Stems  long,  tough,  with  short  internodes  from  a 
tufted  crown,  prostrate;  leaves  oblanceolate,  acute,  cuspidate,  2  to  4  lines  long, 
much  crowded  on  the  branches  and  branchlets,  especially  towards  the  ends; 
stipules  hyaline;  flowers  obviously  pediceled,  3  or  4  in  the  axils. — (P.  francis- 
cana  Eastw.) 

Hilltops  in  western  San  Francisco;  introduced  from  South  America  where 
it  is  native.     Apr.-June. 

PORTULACACEAE.    Purslane  Family. 

Low  herbs  with  succulent  entire  leaves  and  regular  perfect  flowers.  Calyx 
chorisepalous  (synsepalous  in  Portulaca).  Sepals  2  (or  in  Lewisia  4  to  8), 
fewer  than  the  petals.  Petals  3  to  16,  often  5.  Stamens  3  to  20,  sometimes 
more  numerous.  Ovary  commonly  superior;  styles  2  to  8,  united  below  or  dis- 
tinct, stigmatic  along  the  inside.  Fruit  a  1 -celled  capsule,  dehiscent  from  the 
apex  by  2  or  3  valves,  or  circumscissile,  the  top  falling  away  as  a  lid. 

A.      Capsule  circumscissile. 

Sepals  2,  united  below  and  partly  adherent  to  the  ovary,  the  free  upper  portion  deciduous; 
capsule  opening  at  the  middle  by  a  lid 1.   Portulaca. 
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Sepals  6  to  8,  distinct  and  free  from  the  ovary,  persistent;  capsule  circumscissile  near  the 
base,  the  upper  deciduous  part  splitting  from  below 2.  Lewisia. 

B.    Capsule  2  to  3-valved. 

Sepals  2,  distinct  and  free  from  the  ovary,  persistent. 

Flowers   racemose  or  axillary;   style-branches  3;   capsule  3-valved. 

Petals  mostly  red,  showy;  stamens  mostly  5  or  more 3.   Calandrinia. 

Petals  mostly  white  or  pinkish ;  stamens  3  to  5 4.  Montia. 

Flowers  in   scorpioid  spikes;  capsule  2-valved;   sepals   more  or   less  scarious 

*  5.    Calyptridium. 

1.    PORTULACA  L. 

Fleshy  prostrate  annual  with  alternate  leaves  and  yellow  flowers.  Calyx  2- 
cleft,  the  tube  adnate  to  the  ovary  below.  Petals  5  (rarely  6),  inserted  with 
the  stamens  on  the  calyx.  Stamens  7  to  20.  Style  mostly  3  to  8-parted. 
Capsule  globose,  opening  transversely,  the  upper  part  coming  off  like  a  lid. 
Seeds  many.     (Old  Latin  name.) 

1.  P.  olcracca  L.  Common  Purslane.  Glabrous;  leaves  cuneate  or  ob- 
ovate;  flowers  sessile,  opening  only  in  sunshine;  petals  yellow,  notched  or  2- 
lobed. 

Frequent  in  low  lands:  Lake  Co.;  Napa  Valley;  Berkeley;  Sacramento 
and  San  Joaquin  valleys.    June-Oct. 

2.     LEWISIA  Pursh. 

Acaulescent  fleshy  perennials  with  very  thick  farinaceous  root  bearing  a 
rosulate  cluster  of  leaves  and  short  (in  ours)  1-flowered  scapes.  Flowers 
large  and  handsome.  Sepals  (in  ours)  6  to  9,  herbaceous,  persistent.  Petals 
(in  ours)  12  to  16,  varying  from  white  to  red.  Stamens  (in  ours)  numerous. 
Style-branches  3  to  8,  filiform,  stigma  tic  their  whole  length.  Capsule  circum- 
scissile near  the  base,  the  upper  deciduous  part  more  or  less  valvate-cleft  from 
the  base.  (In  honor  of  Capt.  Lewis  of  the  Lewis  &  Clarke  expedition  across 
the  continent,  who  collected  the  following  species.) 

1.  L.  rediviva  Pursh.  Bitter  Root.  Leaves  thick,  linear;  scapes  1  or  2 
in.  high,  jointed  above  the  middle  and  bearing  an  involucral  whorl  of  5  or  7 
scarious  subulate  bracts;  petals  pink  or  bright  rose,  %  to  1  in.  long,  spread- 
ing rotately. 

Santa  Lucia  Mts.;  Mt.  Hamilton;  Mt.  Diablo;  Mt.  Tamalpais;  Napa 
Range;  Pope  Valley;  Kelseyville;  Sierra  Nevada  and  far  northward  to  Idaho. 
*kfav. 

3.    CALANDRINIA  H.B.K. 

Low  fleshy  annuals  with  alternate  entire  leaves  and  ephemeral '  red  or  rose* 
colored  flowers,  rarely  varying  to  white.  Sepals  2,  persistent.  Petals  3  to  7 
(commonly  5).  Stamens  5  or  more,  rarely  3,  seldom  of  the  same  number  as 
the  petals.  Style-branches  3.  Capsule  3-valved  from  the  apex.  Seeds  numer- 
ous, black  and  often  shining.     (J.  L.  Calandrini,  Swiss  botanist.) 

Capsule  enveloped  by  the    fruiting   calyx;    branches   mostly   ascending   or   erect 

1.    C.   caulescens. 
Capsule  nearly  twice  as  long  as  the  fruiting  calyx;  branches  mostly  trailing.. 2.  C.  breweri. 

1.  C.  caulescens  H.B.K.  var.  menziesii  Gray.  Red  Maids.  Branching 
from  the  base  and  more  or  less  diffuse,  or  erect  and  simple,  2  or  3  to  18  in. 
high;  leaves  narrowly  oblanceolate  to  linear,  acute;  calyx  glabrous,  or  some- 
what hispidulous  on  the  margin  or  midrib  of  the  sepals;  petals  5,  orbicular- 
obovate,  retuse  at  apex,  crimson  or  rose- red,  3  or  4  lines  long;  stamens  7  to 
14,  commonly  10  to  12,  rarely  fewer  than  7;  capsule  ovate,  short-pointed,  en- 
veloped by  the  sepals  which  are  nearly  or  quite  as  long. — (C.  menziesii  T.  & 

a.) 
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Orchards  and  vineyards,  often  very  abundant  in  wot  years;  also  in  fields 
and  on  hilltops.  Behaving  like  an  immigrant.  Mar.-Apr.  Flowers  opening 
of  afternoons.     Called  "Kisses"  in  Solano  Co. 

2.  C.  breweri  Wats.  Stems  lax,  trailing  or  sometimes  ascending,  nearly 
1  to  quite  2  ft.  long;  leaves  spatulate  or  oblong-spatulate ;  flowers  sparse; 
pedicels  longer  than  in  no.  1,  often  deflexed  in  fruit;  capsule  narrower  and 
longer  (5  lines  long),  at  length  nearly  twice  as  long  as  the  calyx. 

Mt.  Tamalpais;  Southern  California.     June. 

4.    MONTIA  L.    Indian  Lettuce. 

Moderately  succulent  low  herbs,  very  glabrous  and  often  glaucous.  Stems 
clustered.  Leaves  alternate,  opposite  or  mainly  radical.  Flowers  white  or 
pinkish,  usually  opening  the  second  or  third  day.  Sepals  2,  persistent.  Petals 
5,  equal  or  somewhat  unequal,  distinct  or  more  or  less  connate  at  base.  Sta- 
mens 5  or  3.  Style-branches  3.  Capsule  3-valved  from  the  apex.  Seeds  1  to 
3.     (Jos.  Monti,  Italian  botanist.) 

A.    Petals  distinct  or  nearly  io,  commonly  notched  or  refute  at  apex. 

I.     Leaves  radical  or  opposite;  petals  equal. 

Leaves   all    radical,    except    a    sessile   and   often    united    opposite   cauline   pair    under   the 
infloresence;    petals   equal. 

Cauline  pair   of   leaves  distinct ;   perennial . 1.  M.  sibirica. 

Cauline  pair  connate-perfoliate  into  a  roundish  or  angular  disk;  petals  white,  little  sur- 
passing the  calyx ;   rather  coarse  annual 2.  M.  perfoliate. 

Cauline  pair  partially  joined  on  one  side,   rarely  on  both;   petals  pink,   about  3  times 

the  length  of  the  calyx;  slender  annual 3.  At.  gypsophiloides. 

Cauline   pair  broadly  to   narrowly   lanceolate,    distinct   or   connate   on   one    side;    petals 

white,    1    to   2  lines  long ;   dwarfish   annual 4.  Af .  spathulata. 

Leaves  opposite  along  the  stem,  distinct;  perennial  by  bulblets 5.  M.  chamissonis. 

2.     Leaves  alternate;  petals  often  somewhat  unequal. 
Stamens  5. 

Perennial  by  stolons  or  bulblets;  stems  simple  and  peduncle-like 6.  Af.  parvifolia. 

Annual ;    stems   diffuse   and   dichotomous 7.  M.  diffusa. 

Stamens  3 ;  annual 8.  Af .  linearis. 

B.    Petals  united  at  bate  into  a  short  tube,  not  notched  at  apex. 
Stems  bearing  opposite  leaves;   petals  unequal 9.  Af .  fontana. 

1.  M.  sibirica  (L.)  Howell.  Erect,  9  to  18  in.  high;  radical  leaves  long- 
petioled,  blades  ovate,  acuminate  or  barely  acute,  1  to  2  in.  long;  cauline  pair 
ovate  or  obovate  to  almost  orbicular,  distinct,  sessile  or  short-petioled ;  ra- 
ceme very  lax,  the  flowers  on  long  (2%  in.  or  less)  pedicels;  sepals  ovate, 
obtusish;  petals  pink,  with  5  longitudinal  rose-purple  lines,  emarginate,  3  to  6 
lines  long,  narrowed  at  base  into  a  distinct  claw. — (Claytonia  sibirica  L.) 

Swampy  places  along  the  coast.  Marin  Co.  to  Mendocino  Co.  and  far  north 
to  Alaska.    Feb.-June. 

2.  M.  perfoliata  (Donn.)  Howell.  Miner's  Lettuce.  Usually  4  to  10 
(sometimes  16)  in.  high;  radical  leaves  long-petioled,  the  earliest  narrowly 
linear,  the  later  ones  ovate,  rhomboidal  or  deltoid;  cauline  pair  completely 
united  into  a  round  and  entire  or  augulately  2-lobed  disk,  ^  to  4  in.  broad; 
flowers  in  pairs,  threes  or  fascicles,  in  a  short-peduncled  or  sessile  more  or 
less  interrupted  raceme;  petals  white,  little  surpassing  the  calyx. — (Clay- 
tonia perfoliata  Donn.) 

Everywhere  common  in  orchards  or  vineyards  .and  in  the  shade  of  oak  and 
other  trees  in  the  foothills  and  canons.  Also  called  Indian  Lettuce  and  Squaw 
Cabbage.  Feb.-June.  Var.  nubigena  Jepson.  Compact  plant  with  glauces- 
cent  herbage,  and  numerous  stems;  leaves  linear  or  a  few  spatulate  at  apex; 
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racemes  dense;  flowers  white  or  pinkish,  twice  as  large  as  in  the  species. — Marin 
Co.;  Mt.  Diablo. 

3.  M.  gypsophiloides  (F.  &  M.)  Howell.  Slender,  2  to  9  in.  high,  the 
branches  erect  or  ascending;  herbage  very  pale  and  glaucous;  radical  leaves 
linear  or  filiform,  the  flowering  stems  2  to  several  times  as  long;  cauline  pair 
ovate  to  linear-lanceolate,  partially  united  on  one  side;  raceme  slender,  elong- 
ated; flowers  for  their  size  showy  and  most  delicately  beautiful;  petals  pink, 
cnneate-obovate,  retuse,  about  3  times  as  long  as  the  sepals. — (Claytonia 
gypsophiloides  F.  &  M.) 

Northward  slopes  and  summits  of  the  Coast  Ranges  from  Mt.  Diablo  to  Mt. 
Tamalpai8;  Napa  Co.;  Healdsburg  and  northward.  'Last  of  Mar.  to  early 
May. 

4.  M.  spathulata  (Dougl.)  Howell.  Caespitose,  2  to  6  in.  high,  the  herb- 
age glaucous  and  very  fleshy;  leaves  linear  or  lanceolate;  cauline  leaves  lan- 
ceolate, nearly  distinct  or  somewhat  connate  upon  one  (rarely  on  both)  sides, 
nearly  equaling  the  raceme;  sepals  much  shorter  than  the  petals;  petals  some- 
what quadrangular,  retuse  or  rounded  at  apex,  short-clawed,  white  or  very 
light  pink,  with  darker  pink  markings  at  base  of  blade;  corolla  4  lines  broad; 
anthers  vermilion. — (Claytonia  spathulata  Dougl.) 

Common  on  gravelly  or  rocky  hill  tops  (often  in  vineyards  and  other  cul- 
tivated areas)  :  Oakland  Hills  and  San  Francisco  northward  along  the  coast 
to  British  Columbia,  and  south  to  Southern  California.  Sierra  Nevada.  Feb.- 
Mar. 

5.  M.  chamissonis  (Esch.)  Greene.  Perennial  by  means  of  bulblets  pro- 
duced at  the  end  of  slender  runners;  stems  decumbent  or  ascending,  4  to  6  in. 
(less  commonly  1  ft.)  long,  rooting  at  the  lower  nodes;  leaves  opposite,  nar- 
rowly oblong  (varying  to  elliptic  or  spatulate),  obtuse  or  acute  at  apex,  taper- 
ing into  a  petiole  at  base,  ]/2  to  1  (or  2)  in.  long;  racemes  2  to  8-flowered, 
rarely  1 -flowered,  bractless  except  1  or  2  small  bracts  at  base;  pedicels  re- 
curved after  anthesis;  sepals  1  line  long,  the  petals  pink  or  white,  rounded  at 
apex  and  entire,  or  sometimes  retuse,  3  times  as  long ;  stamens  5 ;  capsule  small, 
1  to  3-8eeded;  seeds  conspicuously  muriculate-roughened  under  a  lens. — 
(Claytonia  chamissonis  Esch.) 

Wet  or  swampy  meadows:  North  Coast  Ranges  (Snow  Mt.  and  northward); 
Sierra  Nevada.  Said  to  have  been  collected  long  ago  at  San  Rafael  by  Kel- 
logg and  Harford. 

6.  M.  parvifolia  (Moc.)  Greene.  Stems  at  base  bearing  clusters  or  tufts 
of  ovate  or  obovate  petioled  leaves  1*4  in.  long  or  less;  above  the  somewhat 
eaudex-like  base  the  stems  are  slender  with  scattered  small  (2  to  4  lines  long) 
leaves  and  are,  therefore,  peduncle-like;  sepals  roundish,  1  line  long;  petals 
scarcely  unequal,  obovate  or  oblanceolate,  emarginate,  rose-color  or  white,  4 
or  5  lines  long;    capsule  mostly  1-seeded. — (Claytonia  parvifolia  Moc.) 

North  Coast  Ranges;  Sierra  Nevada  from  Yosemite  northward.  Thought 
to  be  perennial;  certainly  propagating  by  bulblets  formed  in  the  leaf  axils. 

7.  M.  diffusa  (Nutt.)  Greene.  Annual,  diffusely  branched  from  the 
base,  2  to  6  in.  high;  cauline  leaves  alternate,  ovate,  sometimes  varying  to 
deltoid,  roundish,  the  upper  narrower,  y2  to  1  in.  long,  the  petiole  nearly  as 
long  or  longer;  racemes  2,  3  or  4,  opposite  the  upper  leaves  or  terminal,  1  to 
\y2  in.  long;  raceme  5  to  7-flowered;  petals  emarginate,  white  or  li rose- 
eolor, "  2  lines  long,  slightly  exceeding  the  sepals;  pedicels  deflexed  in  fruit; 
seeds  3,  black,  ]/2  line  long,  lineated,  the  lineations  composed  of  narrow  trans- 
verse plates. — (Claytonia  diffusa  Nutt.) 
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Under  pines  in  the  seaward  North  Coast  Ranges:  Mill  Valley;  San  Ra- 
fael, Henry  Edwards,  1878;  Mendocino  and  northward.     Rare. 

8.  M.  linearis  (Dougl.)  Greene.  Annual,  nearly  simple  or  very  much 
branched,  erect,  3  to  6  in.  high;  leaves  alternate,  narrowly  linear  (1  to  2^ 
in.  long  and  1  line  wide),  sessile  by  a  clasping  base;  racemes  commonly  se- 
cund,  about  6  to  8-flowered;  pedicels  in  fruit  spreading  or  recurved,  2  to  5 
lines  long;  sepals  broad  and  rounded  or  almost  truncate,  nearly  or  quite  2 
lines  long,  white-margined;  petals  white,  obviously  unequal,  narrowly  obovate, 
narrowed  at  base  or  clawed,  slightly  united  on  one  side  and  not  on  other  side; 
stamens  3,  inserted  on  the  very  base  of  the  petals;  ovules  3;  seed  lenticular 
nearly  or  quite  1  line  broad,  smooth  and  shining,  finely  reticulated  under  a 
lens. — (Claytonia  linearis  Dougl.)  * 

Coast  Ranges:  Las  Trampas,  Contra  Costa  Co.,  Hall;  Napa  Valley,  ace  to 
Bigelow,  1854.     Sierra  Nevada. 

9.  M.  fontana  L.  Water  Montia.  Annual,  or  sub-perennial  by  rooting 
at  the  nodes;  stems  slender  2  to  6  in.  long,  ascending  or  procumbent;  leaves 
opposite,  narrowly  oblanceolate  or  oblong,  somewhat  connate  at  base;  petals 
minute,  white,  unequal,  united  at  base,  and  exceeding  little  the  calyx;  seeds 
minute,  roughened. 

Growing  along  the  margin  of  small  surface  streams  or  in  muddy  places. 
Marin  Co.  to  Napa  Co.,  northward  to  British  Columbia  and  far  across  the 
continent.     Mar.-May. 

5.    CALYPTRIDIUM  Nutt. 

Depressed  and  rather  succulent  herbs  with  alternate  spatulate  leaves  and 
small  ephemeral  flowers  in  solitary  or  clustered  scorpioid  spikes.  Sepals  2, 
scarious  or  scarious-margined,  orbicular,  emarginate  at  apex  and  base.  Petals 
in  ours  4,  obovate;  stamens  1,  2  or  3,  twice  the  length  of  the  petals.  Style 
simple;  stigmas  2.  Capsule  membranaceous,  globose-ovate,  2-valved,  few  to 
many-seeded.  (From  Greek  kaluptra,  a  calyptra,  the  petals  closing  over  each 
other  and  carried  up  on  the  capsule.) 

Stamens  1,  2,  or  3,  shorter  than  the  petals;  style  very  short  or  almost  none 

1.  C.  quadripetalum. 
Stamens  3,   twice  as  long  as  the  petals;   style  very  long,   filiform 2.   C.   umbellatum. 

1.  C.  quadripetalum  Wats.  About  9.  in.  high;  branches  erect  from  a  de- 
cumbent base,  leafy  up  to  the  short  dense  spikes;  leaves  oblong-spatulate,  2 
in.  long  or  less,  including  the  tapering  petiole;  sepals  round-renifonn,  white- 
scarious  and  rose-tinged  with  greenish  center,  2  to  4  lines  broad,  exceeding 
the  4  petals;  capsule  oblong-oval,  10  to  20-seeded,  little  or  not  at  all  sur- 
passing the  fruiting  calyx. 

Geysers,  Sonoma  Co.;   Lake  Co.;  Eel  River,  northern  Lake  Co. 

2.  C.  umbellatum  (Torr.)  Greene.  Pussy  Paws.'  Radical  leaves  spatu- 
late in  a  dense  rosette;  peduncles  1  to  7  in.  high;  sepals  wholly  scarious  or 
with  a  mere  greenish  center,  emarginate  at  apex  and  base,  equal;  petals  4,  ob- 
ovate; 2  stamens  opposite  petals,  the  third  alternate,  these  and  the  long  styles 
exserted;   capsule  globose-obovate,  few -seeded. 

Humboldt  Co.;   Sierra  Nevada.     June-Sept. 

CERATOPHYLLACEAE.     Horn  wort  Family. 

Aquatic  submerged  fragile  herbs,  with  cylindric  jointed  stems  and  whorled 
sessile  exstipulate  leaves  cut  into  filiform  divisions.  Flowers  minute,  axillary, 
monoecious,  without  perianth  but  surrounded  by  an  8  to  12-cleft  persistent 
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involucre.  Staminate  flower  consisting  of  numerous  stamens  crowded  on  the 
receptacle;  anthers  sessile.  Pistillate  flower  consisting  of  one  pistil;  ovary 
superior,  1 -celled,  with  a  single  ovule.  Fruit  indehiscent,  beaked  by  the 
slender  persistent  style,  spinose  or  tuberculate  at  base.  Embryo  with  highly 
developed  plumule.      No  endosperm. 

1.    CERATOPHYLLUM  L. 

The  only  genus.  (Greek  keras,  a  horn,  and  phullon,  a  leaf,  the  leaves  cut 
into  slender  rigid  divisions.) 

1.  C.  demersum  L.  Horn  wort.  Stems  slender,  y2  to  2  ft.  long;  leaves  in 
whorls  of  6  to  8,  the  segments  prickly-dentate,  %  to  1  in.  long;  style  as  long 
as  the  achene;  this  1  to  2  lines  long,  with  a  spine  or  reflexed  horn  on  each 
side  near  the  base. 

Ponds  and  lakes:  Santa  Cruz,  San  Francisco,  and  northward.  Throughout 
North  America  and  in  Europe.  Aug.  Seldom  collected  in  fruit;  achene  vari- 
able, the  margin  winged  or  wingless  and  the  sides  sometimes  crested  or  cov- 
ered with  tubercles. 

NYMPHAEACEAE.    Water-lily  Family. 

Aquatic  perennial  herbs  with  horizontal  rootstocks  or  with  tubers.  Leaves 
floating  or  erect,  peltate  or  deeply  cordate.  Flowers  large,  solitary,  complete, 
on  long  peduncles.  Sepals  3  to  12.  Petals  3  to  many.  Stamens  6  to  numer- 
ous. Carpels  3  to  many,  superior,  united  into  a  single  pistil  with  many 
cells,  or  distinct. 

Petals   many;   pistil    1,   compound 1.  Nymphaea. 

Petals  3  or  4;  pistils  several,  distinct 2.  Brasenia. 

1.    NYMPHAEA    L.    Pond  Lily. 

Aquatic  or  subterrestial  plants.  Scapes  from  creeping  rootstocks  rooting 
from  beneath  and  bearing  on  the  upper  side  the  scars  of  former  petioles. 
Leaves  in  ours  cordate  with  rounded  lobes  and  narrow  or  closed  sinus;  peti- 
oles long.  Sepals  5  to  12,  conspicuous,  orbicular,  concave,  mostly  petal-like, 
unless  at  base  or  on  the  outside.  Petals  10  to  20,  small  and  thick,  bearing 
more  or  less  resemblance  to  staminodia.  Stamens  hypogynous,  numerous, 
densely  imbricated  around  the  ovary,  at  length  recurving ;  anthers  linear ; 
filaments  very  short.  Ovary  10  to  25-celled,  the  stigmas  radiating  upon  its 
truncate  or  disk-like  summit.  Fruit  coriaceous-baccate.  (Latin  name  of  the 
water-lily.     Fl.  June- Aug.) 

Sepals  6  to   7;    anthers  yellow;    stigniatic   rays   13   to   22 1.     .V.   advena. 

Sepals  5  to  12;  anthers  dark  red;   stigmatic  rays   15  to  24 2...V.  polyscpalutn. 

1.  N.  advena  Ait.  Cow  Lily.  Rootstock  horizontal,  creeping;  leaves  6 
to  9*/2  in.  broad,  9  to  13  in.  long,  floating  or  raised  above  the  water  on  stout 
subtercte  petioles;  calyx  1^  (when  fully  expanded,  2  to  3)  in.  in  diameter; 
sepals  6  or  7,  the  inner  narrowed  at  base,  yellow,  the  three  outer  smaller  and 
greenish;  petals  about  15,  nearly  or  quite  concealed  beneath  the  many 
stamens;  stamens  in  5  or  6  series;  anthers  yellow;  stigmatic  rays  13  to  15 
or  22,  usually  not  reaching  the  edge  of  the  .  disk ;  neck  beneath  the  disk 
scarcely  constricted. — (Nuphar  advena  Soland.) 

Lakes  and  sloughs:  Stockton;  far  northward  and  eastward. 

2.  N.  polysepalum  Greene.     Indian    Pond   Lily.     Loaves   as    in   the  T~-~ 
ceding,  the  sinus  y$  to  y2  the  length  of  the  blade;  calyx  subglobose  or 
what  cup-shaped,  3  (or  when  fully  expanded  4  to  3)   in.  iu  diameter; 
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9  to  12,  yellow  or  brownish  red;  petals  12  to  18,  6  lines  long,  4  lines  broad, 
nearly  or  quite  concealed  beneath  the  many  stamens;  anthers  dark  red;  stig- 
matic  rays  15  to  24;  fruit  subglobose,  ll/2  in.  in  diameter,  with  short  con- 
stricted neck  and  convex  disk. — (Nuphar  polysepalum  Engekn.) 

Ponds :  Santa  Cruz  and  northward,  especially  in  the  high  mountains ;  Sierra 
Nevada. 

2.     BRASENIA  Schreb. 

Leaves  peltate,  oval,  floating,  long-petioled  from  fleshy  creeping  rootstocks. 
Flowers  small,  dull  purple.  Sepals  and  petals  3  or  4.  Stamens  12  to  18  with 
filiform  filaments.  Carpels  4  to  18,  distinct,  becoming  indehiscent  clavate 
pods.     (Derivation  unknown.) 

1.  B.  schreberi  Gmel.  Water  Shield.  Leaves  iy2  to  4  in.  long;  petals 
linear,  about  6  lines  long. — (B.  peltata  Pursh.) 

Lakes  and  slow  streams:  Stockton;  Clear  Lake;  far  northward  and  east- 
ward.   Also  in  the  Old  World. 

RANUNCULACEAE.     Buttercup  Family. 

Herbs  with  alternate  or  radical  leaves  (excepting  Clematis,  a  shrubby 
climber  with  opposite  leaves).  Flowers  commonly  perfect,  solitary  or  in 
terminal  racemes  or  panicles,  with  the  parts  all  free  and  distinct.  Sepals 
more  than  2,  usually  5,  often  petal-like.  Petals  usually  5  or  more,  but  some- 
times minute  or  altogether  wanting.  Stamens  indefinite,  usually  numerous. 
Pistils  several,  superior,  always  1-celled,  bearing  a  single  style.  Fruit  an 
achene,  follicle  or  berry.  Seeds  containing  abundant  endosperm  and  a  min- 
ute embryo. — Leaves  mostly  palmately  divided  or  lobed,  in  all  cases  exstipu- 
late,  but  the  petioles  often  with  a  broad  sheathing  base.  Flowers  regular, 
except  in  Delphinium  and  Aconitum,  and  most  frequently  with  a  pronounced 
convex  receptacle.  Thalictrum  is  dioecious  and  Clematis  polygamo-dioecious. 
Actaea  has  only  1  pistil. 

A.     Fruit  a  follicle;  ovary  several  to  many  ovuled. 

Flowers  without  spurs,  regular. 

Petals  red,  roundish,  inserted  on  a  fleshy  disk 1.  Paeon i a. 

Petals  none;  sepals  5,  white 2.  Isopyium. 

Flowers  with  spurs,  irregular,   complete. 

Petals  5,  all  spurred 3.  Aquxlegia. 

Petals   4 ;    upper   sepal   spurred 4.  Delphinium. 

B.    Fruit  a  berry;  ovary  xvith  many  ovules. 

Flowers  very  small,  whitish,  in  a  short  raceme 5.  Actaea. 

C.     Fruit  an  achene;  ovary  usually  with  one  ovule. 

Leaves  opposite;  woody  climber;  sepals  4;  achene  with  a  feathery  tail 6.  Clematis. 

Leaves  alternate  or  radical. 
Flowers  perfect. 

Petals  none;  leaves  all  radical  except  an  involucral  whorl  of  3 7.  Anemone. 

Petals  present. 

Sepals  spurred;  achenes  on  a  slender  spike-like  receptacle;  diminutive  herbs 

8.  Myosukus. 
Sepals    not    spurred;    achenes    crowded    on    a    convex    receptacle    so    as    to    appear 

capitate    9.  Ranunculus. 

Flowers  dioecious,  panicled;  sepals  small,  greenish 10.  Thalictrum. 

1.    PAEONIA  L. 

Perennial  herbs  with  ternately  divided  leaves.  Flowers  large,  solitary  and 
terminal.  Sepals  and  petals  5  or  6,  the  latter  and  the  numerous  stamens  borne 
on  a  fleshy  disk  adnate  to  the  base  of  the  calyx.  Style  short  or  none.  Fol- 
licles 2  to  5,  thick  and  leathery,  several-seeded.  (Paion,  the  physician  of  the 
gods.) 
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1.  P. brownii  Dougl.  Peony.  Somewhat  fleshy  plant  8  to  14  in.  high; 
leaves  glaucous  or  pale,  ternately  or  biternately  divided,  chiefly  radical,  the 
lobes  obovate  to  linear-spatulate ;  peduncles  1  or  2  in.  long;  petals  orbicular, 
plane,  dull  brownish-red,  thick  and  leathery,  scarcely  longer  than  the  round- 
ish concave  sepals;  follicles  mostly  5,  broadly  oblong,  smooth,  1  to  1^  in. 
long;  stem  bending  over  in  age  and  the  fruit  resting  on  the  ground. 

South  Coast  Ranges;  Southern  California;  northern  Sierra  Nevada  and 
north  to  Washington,  where  the  root  was  used  by  the  Indians  "to  give  their 
horses  long  wind"  (J.  G.  Cooper).     A  rare  herb  within  our  limits. 

Caltha  bifloba  DC.  Perennial  with  simple  round-cordate  radical  leaves 
and  1  to  2-flowered  scapes;  flowers  showy,  with  7  to  10  white  sepals  and  no 
petals;  follicles  stipitate. — Marshy  slopes,  subalpine,  Sierra  Nevada  and  north- 
ward. 

2.    ISOPYRUM  L. 

Low  glabrous  slender  perennials  with  ternately  compound  leaves  and  2  to 
3-lobed  petiolulate  leaflets.  Flowers  commonly  white,  solitary,  terminal  or 
axillary.  Sepals  5,  petal-like.  Petals  none.  Stamens  10  to  30.  Follicles 
5  to  10,  oblong  or  ovate,  2  to  several -seeded.  (Isopyron,  the  Greek  name  of 
a  species  of  Fumaria.) 

1.  I.  occidentale  H.  &  A.  Plant  of  delicate  habit;  stems  from  a  cluster 
of  slender  fusiform  roots,  branching  above,  6  to  10  in.  high;  leaflets  obovate 
or  fan-shaped,  5  to  9  lines  long,  glaucous  beneath;  flowers  white,  6  to  9  lines 
in  diameter;  stamens  23  to  27;  follicles  sessile,  6  lines  long;  seeds  8  to  9, 
wrinltled. 

A  rare  herb  of  shady  places  in  the  lower  mountains.  Sierra  Nevada :  Forest 
Hill;  Mariposa.    Coast  Ranges:  Vaca  Mts. ;  Gabilan  Range  (fls.  rose-red). 

I.  stipitatum  Gray.  Tufted  plant  1  to  3  in.  high;  stamens  about  10;  fol- 
licles stipitate. — Mountains  of  Northern  California  (Mendocino  Co.  and 
northward.) 

3.    AQUILEGIA   L. 

Perennial  herbs  with  ternately  compound  chiefly  radical  leaves,  petiolulate 
leaflets  and  showy  solitary  flowers.  Sepals  5,  plane,  colored  like  the  petals. 
Petals  5,  all  alike  and  produced  backward  into  large  hollow  spurs  project- 
ing below  the  calyx.  Stamens  numerous,  some  inner  ones  sterile  with  dilated 
filaments,  appearing  like  scarious  scales.  Pistils  5,  becoming  several-seeded 
follicles.  (Derivation  doubtful,  said  by  some  to  be  from  the  Latin  aquila,  an 
eagle,  on  account  of  the  claw-like  spurs.) 

Throat  of  petal  spurs  about  2  lines  in  diameter 1.     A.  truncata. 

Throat    of    petal    spurs    about    4    lines    in    diameter 2.     A.    tracyi. 

1.  A.  truncata  F.  &  M.  Columbine.  Erect,  branching,  glabrous  2  to  3% 
ft.  high;  leaves  biternate,  the  leaflets  roundish  in  outline,  broadly  cuneate  at 
base,  at  summit  incised,  the  segments  lobed  or  crenately  toothed;  petioles  long, 
those  of  the  radical  leaves  1  ft.  long ;  flowers  scarlet,  tinged  with  yellow,  pendu- 
lous in  anthesis;  spurs,  therefore,  erect,  %  in.  long,  somewhat  exceeding  in 
length  the  widely  spreading  sepals,  and  truncate  at  the  orifice,  the  blade  almost 
none;  follicles  nearly  1  in.  long,  conspicuously  veined,  the  long  styles  per- 
sistent. 

Moist  shaded  places  in  the  lower  hills,  or  at  middle  altitudes  in  the  moun- 
tains, almost  throughout  California.  Not  known  in  the  inner  Coast  Range. 
May-June. 

2.  A.  tracyi   Jepson,  n.   nom.     Similar  to  preceding;   viscid  throughout; 
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upper  leaves  reduced  to  small  bracts;  flowers  larger  and  stamens  longer; 
sepals  reflexed;  petal  spurs  usually  spreading  more  widely  and  the  throat 
nearly  twice  the  diameter  of  the  throat  in  no.  1,  and  more  obliquely  trun- 
cate; styles  very  long. —  (Probably  A.  eximia  Planch.,  not  Borbas.) 

Rocky  places  along  streams  from  Howell  Mt.,  Jos.  P.  Tracy,  to  Marin 
and  Mendocino  cos.      Bare.      June-Aug. 

4.     DELPHINIUM    L.    Larkspur. 

Herbs,  ours  perennial,  with  palmatoly  divided  leaves.  Flowers  in  terminal 
racemes.  Segals  5,  irregular,  the  upper  one  produced  into  a  spur  at  the  base. 
Petals  4,  in  pairs,  with  small  spreading  usually  oblique  blade  on  a  claw  of 
about  equal  length,  the  upper  developed  backward  into  nectary-bearing  spurs 
and  concealed  within  the  spur  of  the  calyx.  Pistils  in  ours  3,  seldom  more, 
becoming  many -seeded  follicles.  (Greek  delphinion,  larkspur,  derived  from 
delphin,  the  flowers  of  some  species  resembling  the  classical  figures  of  the 
dolphin.) 

Flowers  blue,  white,   pink   or   lavender. 
Roots  woody-fibrous  or   fusiform-thickened. 

Lower   leaves   4   to   7   in.    in   diameter;    flowers   whitish;    sepals  externally   villous  all' 

over . 1.  D.  calif  or  nicum. 

Leaves   mostly    1    to   3    in.    in   diameter;    sepals  finely   pubescent  or   nearly   glabrous, 
not  villous. 
Racemes  commonly  rather  short  and  few-flowered;   pedicels  spreading;  sepals  7  to 

10   lines   long    2.  D.  variegatum. 

Raceme    commonly    elongated    and    many-flowered;    pedicels    erect;    sepals    4    to    7 

lines  long 3.  D.  hesperium. 

Root  a  more  or  less  globose  tuber;  flowers  usually  small 4.  D.  decorum. 

Flowers   red    5.  D.  nudicaule. 

1.  D.  calif ornicum  T.  &  G.  Coast  Larkspur.  Stout,  2^  to  7  ft.  high, 
sparsely  pubescent,  many-leaved;  leaves  very  large,  4  to  6  in.  broad,  2  to  4  in. 
long,  deeply  parted  into  3  to  5  segments;  segments  incised,  sinuses  of  the 
primary  divisions  mostly  closed  in  the  lower  leaves,  open  in  the  upper;  racemes 
dense,  %  to  iy2  ft.  long;  pedicels  4  to  7  lines  long,  or  the  lowest  somewhat 
more;  bractlets  very  long  and  slender;  flowers  rather  densely  pilose-pubescent, 
white  or  whitish  or  somewhat  purplish  inside,  never  fully  expanded;  upper 
petals  entire  or  very  slightly  emarginate  with  a  woolly  tuft  at  apex  on  the 
inside;  lower  pair  bifid,  woolly  on  the  outside;  spur  mostly  longer  than  the 
sepals;  follicles  oblong,  turgid,  hardly,  if  at  all,  diverging. 

Low  hills  near  the  coast:     San  Francisco  north  to  Pt.  Reyes. 

2.  D.  variegatum  T.  &  G.  Sacramento  Larkspur.  Commonly  about 
1*4  to  1V-2  ft.  high,  more  or  less  hispid ulous  toward  the  base;  leaves  dis- 
sected into  oblong  mostly  obtusish  mucronulate  diverging  segments;  raceme 
few  (about  1  to  10) -flowered,  loose,  with  ascending  or  spreading  pedicels  usu- 
ally 1  in.  long  or  more,  the  lower  pedicels  sometimes  much  elongated;  sepals 
deep  but  bright  blue,  7  to  12  lines  long;  spur  stoutish,  the  tip  often  slightly 
curved;  lower  petals  large,  elliptic  or  roundish,  commonly  colored  like  the 
sepals;  upper  petals  obliquely  oblong,  whitish;  capsule  oblong,  rather  turgid, 
7  to  10  lines  long,  hispid-pubescent;   seeds  with  brownish- winged  angles. 

Monterey  north  through  the  Coast  Ranges  to  Napa  Valley  and  the  Sacramento 
Valley.  Var.  apiculatum  Greene.  Flowers  on  shorter  pedicels  in  a  compact 
cylindrical  raceme. — Foothills  on  west  side  of  the  Sacramento  Valley. 

3.  D.  hesperium  Gray.  Western  Larkspur.  Stem  commonly  simple,  1% 
to  3  ft.  high,  arising  from  a  cluster  of  thick-fibrous  roots  or  a  single  woody 
tap-root;   herbage  short-pubescent;   leaves  2   to  3   times  palmately  cleft  into 
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oblong  or  linear  spreading  segments;  raceme  rather  dense,  virgate,  6  to  12 
in.  long;  pedicels  4  to  8  lines  long,  or  the  lowest  1  in.,  strictly  erect;  flowers 
blue,  pink  or  white  and  running  into  various  intermediate  shades ;  sepals  4  to  6 
lines  long,  equaled  or  exceeded  by  the  straight  spur;  petals  little  shorter  than 
the  sepals,  the  lateral  pair  emarginate  or  shortly  cleft;  follicles  short-oblong, 
3  to  5  (or  7)   lines  long,  pubescent;  seeds  wing-margined. 

Dry  open  ground:  Sierra  Nevada  foothills;  lower  Coast  Ranges,  especially 
towards  interior.     Flowering  at  beginning  of  dry  season.     Bather  common. 

D.  recuevatum  Greene.  Sepals  linear-oblong,  conspicuously  recurved. — 
West  side  of  the  San  Joaquin  Valley  in  low  lands. 

4.  D.  decorum  F.  &  M.  Stem  lax,  1  to  1%  ft.  high;  herbage  perfectly 
glabrous,  except  a  slight  pubescence  on  the  branchlets  and  sometimes  on  the 
pedicels;  basal  leaves  thick,  often  somewhat  succulent,  roundish  in  outline, 
3  to  5-parted  into  broadly  cuneate  segments,  1  to  1*4  in.  long;  segments  entire, 
or  3-clef t  or  -lobed ;  upper  leaves  pedately  3  to  5  or  rarely  7-parted  into  linear- 
oblong  lobes;  racemes  mostly  many-flowered,  4  in.  long  or  less;  pedicels  slender, 
spreading,  %  to  1  or  2  in.  long;  flowers  purple-violet;  sepals  oval,  5  to  8  lines 
long,  equaled  by  the  spur;  petals  oblique,  2-clcft,  the  upper  whitish,  purple- 
veined,  glabrous,  smaller  than  the  lower,  these  pubescent,  especially  above; 
mature  follicles  thickish,  oblong,  5  to  6  lines  long,  erect  or  the  tips  spreading; 
seeds  rough-papillose. 

Open  woods  of  the  Coast  Range  foothills  from  Napa  Valley  and  the  Vaca 
Mts.  south  to  Southern  California. 

I),  menziesii  DC.  Root  a  cluster  of  roundish  connected  tubes;  stem  often 
flexuous;  flowers  few  and  large;  follicles  Mi  to  %  in.  long,  almost  always 
widely  spreading. — Washington,  Oregon  and  south  to  Humboldt  Co. 

5.  D.  nudicaule  T.  &  6.  Red  Larkspub.  Stems  slender,  1  to  2  ft.  high, 
few-leaved  or  quite  naked;  leaves  somewhat  succulent,  parted  into  broad  mostly 
obtuse  divisions;  racemes  2  to  12 -flowered,  loose  and  open;  pedicels  1  to  3^ 
in.  long;  calyx  red,  %  to  1^4  in.  long;  petals  partly  or  mostly  yellow,  the 
upper  narrowly  obovate,  sharply  notched  at  summit,  much  larger  than  the 
small  cleft  lower  ones;   follicles  glabrous,  divergent  at  summit. 

Banks  of  rivulets  and  rocky  summits  of  the  Coast  Ranges  from  the  Santa 
Lucia  Mts.  to  Mt.  Tamalpais,  Napa  Valley  and  northward. 

D.  cardinale  Hook.  Stem  leafy;  leaves  divided  into  narrowly  linear  or 
lanceolate  divisions;  flowers  usually  larger  and  a  deeper  red  than  in  D.  nudi- 
caule.— Southern  California  towards  the  coast. 

5.    ACTAEA    L.     Baneberry. 

Perennial  herbs  with  bi-  or  tri-ternately  compound  ample  leaves.  Flowers 
small,  white,  in  a  short  terminal  raceme.  Sepals  about  4,  roundish  or  obovate, 
concave,  caducous.  Petals  small,  entire,  or  none.  Stamens  many,  with  small 
anthers  and  slender  white  filaments,  more  showy  than  the  petals.  Pistil  1; 
ovules  10  in  2  rows;  stigma  broad,  sessile,  obscurely  2-lobed.  Fruit  a  berry. 
(Latin  name  of  the  Elder,  transferred  by  Linnaeus  to  these  plants.) 

1.  A.  rubra  (Ait.)  Willd.  var.  arguta  Lawson.  Plants  with  stoutish 
rootstocks,  propagating  vegetatively  by  suckers;  stems  clustered,  1^  to  2% 
ft.  high;  leaves  mostly  radical,  1  to  2  ft.  long,  triternately  divided,  then  tri- 
foliolate,  or  the  middle  divisions  again  ternate;  leaflets  rather  deeply  incised 
and  sharply  serrate,  1%  to  2%  in.  long;  petioles  short  or  almost  none;  racemes 
terminal,  1  in.  long,  or  with  1  or  2  small  lateral  racemes  in  the  axils  of  tbe 
upper  leaves;  tips  of  sepals  often  pinkish;  petals  none,  or  1  or  2  and  wb 
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rhombic-spatulate,  concave  dorsally;   stamens  11  to  14  or  18;  berries  red  or 
white,  with  polished  surface. — (A.  spicata  var.  arguta  Torr.) 

North  slopes  of  brushy  or  wooded  hills:  Oakland  Hills,  Marin  Go.  and 
northward  near  the  coast.  (Pistils  sometimes  2  and  partly  united. — Berkeley, 
1908.) 

6.  CLEMATIS   L.     Virgin's  Bower. 

Stems  woody  below,  climbing  by  aid  of  the  petioles  of  the  opposite  compound 
leaves.  Peduncles  axillary,  bearing  1  to  numerous  flowers.  Flowers  polygamo- 
dioecious.  Sepals  4,  valvate  in  the  bud,  white  and  petal-like.  Petals  none. 
Stamens  numerous.  Achenes  numerous  in  a  head-like  cluster,  the  styles  per- 
sistent as  hairy  or  plumose  tails,  very  conspicuous  in  fruit.  (Ancient  name, 
from  Greek  klema,  a  twig.) 

Peduncle  bearing  *a  panicle  of  many  flowers;  leaflets  5  to  7 l.C.  ligusticifolia. 

Peduncle  1  to  3-flowcred ;   leaflets  3 2.  C.  iasiantka. 

1.  C.  ligusticifolia  Nutt.  Yerba  de  Chivato.  Nearly  glabrous,  except  the 
inflorescence;  leaflets  5  to  7,  ovate,  cordate  or  obtuse  at  base,  3-lobed  or 
coarsely  toothed  about  midway,  or  nearly  entire,  mostly  1  to  3  in.  long; 
peduncles  1  to  4  in.  long,  bearing  a  panicle  of  many  to  numerous  flowers; 
flowers  %  to  %  in.  in  diameter. 

Valleys,  foothills  and  mountains,  climbing  high  over  shrubs:  Coast  Ranges, 
Sierra  Nevada,  Southern  California.  Sepals  sometimes  5  (Napa  Valley, 
1901).  An  infusion  of  the  herbage  is  valued  by  Spanish-Calif ornians  as  a 
remedy  for  cuts  in  horses  made  by  barb-wire. 

2.  C.  lasiantha  Nutt.  Pipe-Stem.  Branchlets  and  sepals  tomentose-pubes- 
cent,  the  foliage  less  so;  leaves  trifoliolate,  the  leaflets  elliptic  to  orbicular, 
truncate  or  rounded  at  base,  coarsely  toothed  and  often  3-lobed,  1  to  2  in. 
long;  peduncles  1  (rarely  3) -flowered,  2  to  6  in.  long  with  2  bractlets  usually 
below  the  middle;  flowers  polygamous,  1%  to  2%  in.  in  diameter;  sepals 
broadly  oblong;  achenes  2  lines  long,  supporting  a  tail  1  in.  long  or  more, 
the  fruit  of  one  flower  forming  a  head-like  cluster  2  to  2U2  in.  broad. 

Coast  Bange  and  Sierra  Nevada  canons,  clambering  over  low  shrubs  and 
often  illuminating  a  hillside  with  its  profusion  of  flowers.     Apr.-May. 

C.  pauciplora  Nutt.  Bope  Vine.  Flowers  solitary  or  few;  achenes  glab- 
rous (in  the  preceding  species  the  achenes  are  pubescent).-— Southern  Cali- 
fornia, trailing  over  rocks  or  climbing  trees. 

7.  ANEMONE   L.    Wind-flower. 

Perennial  herbs,  the  stems  and  radical  leaves  from  a  rootstock.  Cauline 
leaves  none  except  an  involucral  whorl  of  3  near  to  or  distant  from  the  solitary 
or  umbellate  flowers.  Sepals  5  to  8,  petal-like,  imbricate.  Petals  none.  Sta- 
mens numerous.  Achenes  numerous,  the  style  short  or  developing  into  a  long 
plumose  tail.  Seed  suspended.  (Greek  anemos,  wind,  the  flowers  disturbed  by 
the   wind.) 

1.  A.  quinquefolia  L.  var.  grayi  Jepson.  Wood  Anemone.  Stems  slen- 
der, 1 -flowered,  4  to  12  in.  high,  from  a  horizontal  rootstock;  radical  leaf  simple, 
of  reniform  outline,  trifid;  involucral  leaves  3-foliolate,  petioled;  leaflets  obo* 
vate,  entire  at  base,  crenately  toothed  or  incised  above,  the  lateral  usually 
oblique,  %  to  1%  in.  long;  flowers  white  or  pale  blue,  6  to  8  lines  broad; 
sepals  about  6;  achenes  with  short  recurved  style. 

Shady  mountain  woods:     Santa  Cruz  Mts. ;  Mt.  Tamalpais;  Humboldt  Co. 

A.  deltoidea  Hook.  Near  the  last;  radical  leaf  3-foliolate;  involucral  leaves 
sessile;  achene  with  straight  style. — Humboldt  Co.  and  northward. 
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A.  occidkntalis  Wats.  Stems  from  the. crown  of  a  thick  vertical  root,  1- 
flowered;  leaves  much  divided;  achene  with  long  plumose  tails. — High  Sierra 
Nevada. 

8.    MYOSURUS   L. 

Dwarf  annuals  with  entire  tufted  radical  leaves  and  naked  1 -flowered  scapes. 
Sepals  5,  spurred  at  base.  Petals  5,  with  a  nectar-bearing  hollow  at  the  summit 
of  the  slender  claw.  Stamens  5  to  20.  Achenes  numerous,  crowded  on  a  long 
and  slender  spike-like  receptacle.  Ovules  attached  near  the  summit  of  the  cell. 
(Greek  mus,  a  mouse,  and  oura,  a  tail,  in  allusion  to  the  curious  receptacles.) 

Flowers  on    scapes;   achenes   with   an   appresscd    beak 1.    M.    minimus. 

Flowers   sessile,    the    spike-like   receptacles   in   a    close    cluster;    achenes   with    a    spreading 
beak ." 2.  M.  alopecuroides. 

1.  M.  minimus  L.  Mouse  Tail.  Leaves  linear-filiform;  scapes  3  to  6 
in.  high,  the  slender  receptacles  %  to  1%,  commonly  about  1  in.  long;  mature 
achenes  with  somewhat  rhomb oidal  back  and  very  low  keel  ending  in  a  straight 
appressed  or  rarely  obsolete  tip. 

Low  ground:  inner  Coast  Ranges;  Sacramento  and  San  Joaquin  valleys; 
far  eastward. 

2.  M.  alopecuroides  Greene.  Antioch  Mouse  Tail.  Leaves  1  line  wide, 
2\i»  in.  long  or  less;  spike-like  receptacles  6  to  10  lines  long,  rather  thick, 
sessile,  in  clusters  of  about  4  to  9;  achenes  with  prominent  spreading  beak. 

Shallow  vernal  pools:  Antioch,  Stockton  and  north  to  Vacaville.  Mar.-Apr. 
Too  near  M.  sessilis  Wats. 

9.    RANUNCULUS   L.    Buttercup. 

Annual  or  perennial  herbs  with  divided  or  entire  leaves.  Flowers  solitary 
or  somewhat  corymbed,  yellow  or  white.  Sepals  5,  rarely  4  or  3.  Petals  5 
(rarely  1  or  3)  to  many,  with  a  little  nectar-bearing  pit  at  base,  the  pit  com- 
monly covered  by  a  scale.  Stamens  usually  numerous.  Achenes  numerous, 
in  a  globular  or  oblong  cluster.  Ovules  attached  near  the  base  of  the  cell. 
(Latin  name  for  a  little  frog,  some  species  aquatic,  growing  where  frogs  are 
found.) 

A.     Petals  yellow;  nectar-bearing  pit  covered  by  a  scale. 

Leaves   undivided;   achenes  not   strongly   flattened. 

Petals   5 ;    beak   of   achene   straight   but   short;    perennial 1.  R.  Hammula. 

Petals  1  to  3,  minute;  achene  beakless  or  nearly  so;  annual 2.  R.  pusillus. 

Leaves   lobed,   cleft  or   divided;   achenes   flattened. 
Perennial;  achenes  smooth   (hispidulous  in  no.   7). 

Leaves  with  mostly  3  leaflets;   petals   5,   emarginate;   beak  subulate,   straight 

3.    R.  bloomeri. 
Leaves  ternately  once  or  twice  divided,  the  divisions  parted,  laciniate  or  lobed. 

Petals  5  to  8;  beak  subulate,  as  long  as  body  of  achene 4.  R.  orthorhyncus. 

Petals   5;   beak   very  broad,   only   slightly  curved 5.   R.    canus. 

Petals  many   (about  9  to   16),   in  some  of   the  varieties   few    (5   to  8);   beak  very 

short,  recurved;   herbage  more   or  less  pubescent  or  hirsute;   common 

6.    R.    californicus. 

Petals  5 ;  beak  rather  slender,  curved  or  hooked 7.  R.  occidentalis. 

Annual. 

Achenes  with  hooked  hairs;  slender  herbs  with  minute  flowers 8.  R.  hebecarpus. 

Achenes  bearing  prickles  on   the  sides,  the  margin  with   raised   border;   flowers  4  or 
5  lines  broad   9.  R.  muricatus. 

B.     Petals  white;  nectar-bearing  pit  not  covered  by  a  scale;  aquatic. 

Leaves  submersed,  dissected  into  capillary  divisions;  achenes  many 10.  R.  aquatilis. 

Leaves   floating,    with   broad    divisions;    submersed    leaves   as   in    the    preceding   or    none; 
achenes  4  to  6 11.  R.  lobbii. 

1.     R.  flammula  L.    var.    intermedius    Hook.       Spear  wort.       Perennial; 
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stems  slender  or  almost  filiform,  .decumbent  and  creeping,  rooting  at  the 
joints,  4  to  11  in.  long;  leaves  lanceolate  or  linear-lanceolate,  entire,  1  to  2  in. 
long,  tapering  into  the  petiole;  flowers  2  to  5  lines  broad;  achenes  few,  thick, 
less  than  1  line  long,  the  beak  short. 

Margins  of  lakes  or  shallow  slow  meadow-streamlets:  Sierra  Nevada  at 
middle  altitudes;  Humboldt  Bay;  Pt.  Reyes.     July. 

2.  R.  pusillus  Poir.  var.  lindheimeri  Gray.  Slender  annual,  4  to  10 
in.  high,  or  succulent  and  only  a  few  in.  high;  herbage  glabrous  or  the  dilated 
petiole  sometimes  sparingly  villous-ciliate ;  leaves  long-petioled  except  the 
uppermost;  radical  round-ovate,  toothed  or  entire,  3  to  6  lines  long;  cauline 
elliptic-oblong  to  linear-lanceolate,  entire  or  slightly  denticulate,  1  to  2  in. 
long;  flowers  minute;  sepals  subsearious,  mostly  not  reflexed;  petals  com- 
monly 1  to  3,  less  than  1  line  long;  achenes  numerous  in  a  small  globose 
head,  papillose,  beakless  or  nearly  so. 

Low  wet  places,  rare:     Napa  Valley;  Sonoma;  San  Rafael.     Apr.-May. 

3.  R.  bloomed  Wats.  Glabrous  somewhat  succulent  herb,  the  stems  5  to 
16  in.  high,  from  a  cluster  of  thick-fibrous  or  even  slender-fusiform  roots;  a 
few  leaves  simple,  but  mostly  trifoliolate,  the  radical  long  (1  ft.  or  less)-petioled; 
leaflets  roundish,  dentate  with  coarse  round  teeth,  usually  petiolulate,  sparsely 
incised  or  3-lobed;  flowers  few  and  large,  1%  in.  in  diameter  or  less;  petals 
5,  emarginate  at  apex,  the  greenish  area  at  base  conspicuous  and  the  gland 
large;  achenes  turgid,  1%  lines  long,  tipped  with  a  slender  subulate  beak. 

Low  fields  near  the  coast:  San  Mateo  Co.;  West  Berkeley;  Marin  Co.; 
Napa  Valley  and  north  to  Ukiah  and  Long  Valley  (Mendocino  Co.).  Feb.- 
Mar. 

4.  R.  orthorhyncus  Hook.  var.  platyphyllus  Gray.  Stems  very  stout. 
iy2  to  3*£  ft.  long,  from  a  cluster  of  slender  fusiform  roots;  leaves  ternately 
divided,  the  divisions  broad,  sharply  or  laciniately  cleft;  radical  leaves  3-folio- 
late  with  the  leaflets  3-parted  or  -divided,  on  long  petioles;  petals  5  to  8, 
round-obovate  to  broadly  oblong,  6  to  10  lines  long;  achenes  glabrous,  the 
slender  beak  as  long  as  the  body. — (Var.  maximus  Jepson.) 

Swampy  places:     Berkeley;   Marin  Co.;   Humboldt  Co. 

5.  R.  canus  Benth.  var.  hesperoxys  Jepson.  Herbage  fragrant,  soft- 
villous  when  young  or  on  the  under  surface  of  the  leaves  conspicuously  canes- 
cent;  stems  1%  to  2  ft.  high;  leaves  nearly  all  in  a  radical  tuft,  long-petioled, 
deeply  parted  and  subdivided  into  many  lanceolate  acute  segments;  petals 
5  to  8;  achenes  large,  flat,  3  lines  long,  including  the  short  triangular-subulate 
boak  which  is  slightly  curved  at  the  tip. 

Antioch;  Montezuma,  Piatt,  1902.  Mar.  R.  canus  is  very  silky-lanate 
throughout. — Originally  collected  by  Hartweg  in  the  valley  fields  of  Butte  Co. 

6.  R.  californicus  Benth.  Common  Buttercup.  Herbage  deep  green  and 
nearly  glabrous,  or  with  a  short  stiffish  pubescence,  especially  on  the  leaves, 
or  soft-pubescent  throughout;  stems  mostly  caespitose,  erect  or  decumbent,  9  to 
18  in.  long,  freely  branching  and  many-flowered;  leaves  roundish  in  outline, 
ternately  divided,  and  again  divided,  parted  or  lobed,  the  earlier  with  the 
broad  divisions  obtusely  lobed,  the  later  with  the  laciniately  and  sharply 
cleft  divisions  less  broad  or  narrowly  linear,  but  in  these  particulars  exceed- 
ingly variable  on  the  same  individual  and  on  different  individuals;  sepals 
usually  somewhat  petal-like,  closely  reflexed;  petals  about  9  to  16,  obovate  to 
oblong,  4  to  5  lines  long;  achenes  flattened  %  to  1%  lines  long,  the  short  and 
rather  stout  beak  closely  recurved. 
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The  most  common  species,  everywhere  abundant,  coloring  leagues  upon 
leagues  of  grassy  hills  in  the  late  winter  and  early  spring  with  its  profusion 
uf  yellow  flowers.  Running  into  numerous  varieties,  which  are  scarcely  dis- 
tinguishable in  any  satisfactory  way. 

7.  R.  occidentalis  Nutt.  var.  rattanii  Urav.  Verv  similar  to  R.  cali- 
fornicus,  tout  the  leaf -segments  commonly  broad;  petals  5;  style  subulate, 
forming  a  curved  beak,  this  longer  relatively  to  the  achene  which  is  papillose- 
roughened  and  densely  hispidulous. 

Openly  wooded  hills  of  the  higher  North  Coast  Ranges  and  northward. 

8.  R.  hebecarpus  H.  &  A.  Very  slender  herb,  5  to  11  in.  high,  branched 
above,  sparsely  villous;  leaves  thin,  rounded  or  reniform  in  outline,  3-parted 
into  ovatish  entire  or  notched  or  lobed  divisions,  or  the  upper  divided  into  3 
divergent  narrowly  oblong  acute  segments;  peduncles  3  to  (>  lines  long;  flowers 
minute,  yellow;  petals  of  about  the  same  length  as  the  stamens;  achenes  few, 
hispidulous  with  hooked  hairs,  orbicular,  flat,  1  line  long,  tipped  with  a  short 
curved  beak. 

Common  in  foothill  country  in  the  shade  of  oak  and  other  trees:  Cojist 
Ranges;  Sierra  Nevada. 

9.  R.  muricatus  L.  Rather  stout  and  succulent,  3  to  10  in.  high;  herb- 
age yellowish  green,  glabrous;  leaves  roundish  or  reniform,  deeply  3-cleft,  the 
segments  again  cleft  or  toothed;  petals  3  to  4  lines  long;  achenes  4  lines  long, 
including  the  stout  ensiform  beak,  the  sides  very  flat,  surrounded  by  a  raised 
border  and  coarsely  muricate  or  prickly. 

Naturalized  from  Europe  but  not  common:  San  Francisco;  Marin  Co.; 
Cazadero;  Humboldt  Bay;  Knight's  Ferry. 

10.  R.aquatili8  L.  Water  Buttercup.  Perennial;  leaves  submersed,  all 
many  times  dissected  into  filiform  or  capillary  divisions;  flowers  %  in.  broad 
or  less;  sepals  deciduous;  styles  subulate,  rarely  persisting;  achenes  trans- 
versely rugose,  commonly  hispidulous,  about  11  to  18  in  a  rather  compact 
round   head. 

Ponds  and  alow  streams  in  the  valleys  and  mountains:  Coast  Ranges; 
Sierra  Nevada.  Rather  common.  Sometimes  floating  leaves  are  found  with 
oval  or  orbicular  segments.    Apr. 

11.  R.  lobbii  Gray.  Lobb's  Buttercup.  Annual;  submersed  leaves  none, 
or  when  present,  few  and  as  in  the  preceding;  floating  leaves  6  lines  broad, 
divergently  3-parted  into  oblong  or  ovate  lobes,  the  middle  one  commonly 
entire,  the  lateral  notched;  stamens  5  to  10;  petals  withering  persistent; 
style  filiform,  about  3  times  the  length  of  the  ovary;  achenes  few  (4  to  (>), 
rather  sharply  rugose,  the  mature  ones  sometimes  with  minute  black  dots. 

Whitening  the  surface  of  shallow  vernal  pools:  Marin  Co.  to  Napa  Valley. 
Apr.-May. 

10.    THALICTRUM    L.    Meadow  Rue. 

Perennial  herbs  with  tall  erect  stems  from  a  short  rootstock  bearing  bi- 
or  tri-ternately  compound  leaves  with  petiolulate  (or  some  sessile)  leaflets. 
Flowers  many,  small,  panicled,  in  ours  dioecious.  Sepals  in  pistillate  flowers 
4  to  7,  in  staminate  flowers  more  commonly  4,  greenish  or  more  or  less  petal- 
like. Petals  none.  Stamens  numerous  with  long  mucronate  anthers  on  capil- 
lary filaments.  Achenes  4  to  15,  veined  or  furrowed  and  usually  acute  at  both 
ends,  sometimes  inflated,  tipped  with  the  persistent  long  styles.  (Greek  t hallo 
bloom,  the  application  uncertain.) 
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1.  T.  polycarpum  Wats.  Glabrous,  aromatic,  1%  to  3  ft.  high;  leaflets 
ovate  to  roundish,  ^  to  1  in.  long,  rather  prominently  veined  beneath,  serrate 
or  incised  or  divided  into  2  or  3  segments,  the  teeth  acute  or  aeutiah;  panicle 
3  to  6  in.  long,  terminal  or  with  accessory  branches  from  the  upper  axils; 
sepals  elliptic  to  ovate,  mostly  acute;  stamens  16  to  25,  anthers  yellowish; 
pistils  of  about  the  same  number,  styles  purplish;  achenes  somewhat  inflated, 
the  sides  marked  with  anastomosing  veins. 

Coast  Ranges,  but  apparently  not  in  inner  Coast  Range.     Apr.-May. 

CALYCANTHACEAE.     Sweet-shrub  Family 

Aromatic  shrubs  with  opposite  entire  leaves  and  no  stipules.  Flowers  large, 
solitary,  terminating  the  branches.  Bracts,  sepals  and  petals  passing  into 
each  other,  imbricated  in  many  series,  adnate  at  base  to  the  enlarged  hollow 
receptacle  which  is  like  a  rose-cup.  Stamens  numerous,  the  inner  ones  sterile. 
Pistils  many,  distinct,  nearly  enclosed  in  the  hollow  receptacle,  becoming 
achenes." 

1.    CALYCANTHUS    L. 

Flowers  livid  red.  Petals  in  several  rows  at  mouth  of  tube,  the  inner  ones 
shorter.  Styles  equaling  the  anthers,  filiform,  colorless.  Seed  without  endo- 
sperm; cotyledons  foliaceous,  convulute,  caulicle  inferior.  (Greek  kalyx,  cover- 
ing or  calyx-,  and  anthos,  flower.) 

1.  C.  occidentals  H.  &  A.  Sweet  Shrub.  Erect  branching  shrub  5  to  9 
ft.  high;  leaves  ovate  to  oblong-lanceolate,  acute,  rounded  at  base,  1%  to  6  in. 
long;  sepals  and  petals  linear-spatulate,  1%  in.  long  or  less,  the  upper  %  or  % 
fading  tawny  or  brown  in  age;  filaments  %  line  long;  fruiting  receptacle 
cup-like,  1  to  1%  in.  long;  achenes  oblong-ovate,  slightly  oblique  or  curved, 
a  trifle  flattened  and  bordered  all  around  with  a  granular  margin,  somewhat 
velvety-hirsute,  4  to  5  lines  long. 

Along  canon  streams  in  the  North  Coast  Ranges  and  Sierra  Nevada.  Called 
' '  Spice-wood ' '  on  Howell  Mt.,  *  *  Wine  Flower ' '  in  Sonoma  Co.,  ' '  Spice  Bush ' ' 
in  Napa  Valley,  "Wild  Poppy"  in  Trinity  Co.,  where  it  is  reputed  poisonous 
to  cattle,  and  "Vinegar  Bush"  in  the  Kaweah  region.  A  crushed  flower  is 
sometimes  put  in  a  knotted  corner  of  the  handkerchief  by  mountain  people 
as  a  perfume. 

BERBERIDACEAE.     Barberry  Family. 

Shrubs  or  herbs,  ours  with  alternate  compound  leaves.  Flowers  perfect, 
regular,  hypogynous.  Sepals  6,  in  2  circles.  Petals  6,  in  2  circles,  the  sta- 
mens as  many  and  opposite  them.  Anthers  opening  by  an  uplifting  valve  or 
lid.  Ovary  one,  superior,  1-celled,  becoming  in  fruit  a  capsule,  a  berry,  or 
dry  and  coriaceous.  Seeds  with  endosperm.  Achlys  is  anomalous;  it  has  no 
perianth  and  9  to  13  stamens. 

Shrubs    or    low    woody    plants;    leaves    pinnate,    prickly;    petals    bifid 1.     Bekbebis. 

Perennial  acaulescent  herbs. 

Perianth    none;    leaves    3-foliolate 2.     Achlys. 

Perianth  present;  petals  entire;  leaves  triternate 3.     Vancouvekia. 

1.    BERBERIS  L.    Barberry. 

Shrubs  or  low  suffrutcseent  plants  with  yellow  wood.  Leaves  alternate, 
prickly,  in  ours  pinnately  compound  with  the  rachis  jointed  at  the  insertion 
of  the  leaflets.  Flowers  yellow,  in  racemes.  Sepals  petal-like.  Petals  concave, 
in  ours  distinctly  bifid.  Filaments  irritable.  Stigma  peltate-umbilicate. 
Fruit  a  berry.     (Arabic  name.) 
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Racemes  from  small  lateral  or  terminal  buds,  their  scales  triangular  or  roundish,  decidu- 
ous, about  2  lines  long. 

Leaflets  5  to  7,  very  undulate  and  strongly  spinose,  few-toothed 1.     B.  dictyota. 

Leaflets  5  to  17,  nearly  plane,  with  many  prickly  teeth 2.     B.  pinnata. 

Racemes    from    a    large    terminal    bud,    its    scales    persistent,    glumaceous,    about    1     in. 
long    3.     B.    nervosa. 

1.  B.  dictyota  Jepson.  Erect,  stout,  scarcely  branched,  3  to  4^  ft.  high, 
sparsely  leafy;  leaflets  5  to  7,  glaucescent  on  the  upper  surface,  little  paler 
but  very  prominently  reticulated  on  the  under  surface,  very  strongly  undulate, 
lowest  pair  close  to  base  of  petiole;  filaments  with  a  recurved  tooth  on  each 
side  near  the  apex. 

Rocky  slopes:  western  Solano  Co.;  Marysville  Buttes.     Rare. 

2.  B.  pinnata  Lag.  California  Barberry.  A  few  in.  to  4  or  5  ft. 
high;  leaflets  usually  5  to  9  but  often  11  to  13  (or  even  as  many  as  17  and 
rather  crowded  on  the  rachis),  ovate-elliptical  to  oblong,  1  to  2%  in.  long, 
shining  above,  somewhat  paler  beneath,  plane  or  moderately  undulate,  shal- 
Iqpvly  repand  and  dentate,  the  mostly  numerous  teeth  prickly;  lowest  pair 
close  to  base  of  petiole;  racemes  clustered,  dense;  filaments  as  in  the  last. 

Rather  common  on  hills,  mostly  along  the  edge  of  thickets.  Berkeley  Hills, 
San  Francisco  and  southward  to  Monterey.     Mar.-Apr. 

3.  B.  nervosa  Pursh.  Mahonia.  Leaves  in  a  tuft  from  a  low  scaly  cau- 
dex,  9  to  16  in.  long,  the  rachis  conspicuously  nodose;  leaflets  11  to  17,  bright 
green,  ovate  to  ovate-lanceolate,  spinulose-serrate,  and  somewhat  palmately 
nerved;  scales  of  the  strong  terminal  bud  about  1  in.  long,  coriaceous-gluma- 
ceous;  racemes  erect,  elongated,  4  to  6  in.  long;  bracts  oolong  to  lanceolate, 
membranaceous;  filaments  not  toothed. 

Woods  near  the  coast  from  Marin  Co.  northward  to  Oregon  and  Washington. 

2.    ACHLYS    DC. 

Perennial  herbs  with  long-petioled  3-foMolate  leaves  and  leafless  scapes  ris- 
ing from  a  very  slender  rootstock.  Flowers  perfect,  in  a  short  dense  spike. 
Calyx  and  corolla  none.  Stamens  9  to  13,  2  to  3  times  as  long  as  ovary,  the 
outer  dilated  upward.  Fruit  dry,  indehiscent,  broadly  moon-shaped.  (Greek 
Achlus,  the  god  of  night  or  gloom.) 

1.  A.  triphylla  DC.  Deer-foot.  Plants  about  1  ft.  high;  leaflets  2  to  6 
in.  broad. 

Woods  near  the  coast,  Mendocino  Co.  and  northward;  ranging  altitudinally 
from  near  sea-level  to  7,000  ft.  Settlers  on  the  Humboldt  coast,  prizing  the 
delicate  fragrance,  hang  bunches  of  the  leaves  in  their  houses.  To  be  expected 
on  the  northern  Sonoma  coast. 

3.     VANCOUVERIA  Morr.  &  Decsne. 

Low  perennial  herbs  with  slender  creeping  rootstocks.  Leaves  triternately 
compound,  all  basal  or  nearly  so.  Flowers  small,  nodding,  arranged  in  an 
open  panicle  on  a  slender  scape-like  peduncle.  Sepals  6,  in  2  series,  obovate, 
petal-like,  reflexed,  subtended  by  6  to  9  small  calyx-like  membranous  bractlets. 
Petals  6,  ligulate,  tipped  with  a  hood-like  nectar-bearing  appendage,  reflexed. 
Stamens  6,  closely  erect  about  the  pistil,  the  anther  connective  produced  into  a 
pointed  tip.  Style  1;  stigma  thin,  cup-shaped.  Fruit  a  follicle,  dehiscent  by 
the  dorsal  suture.  Seeds  with  an  aril.  (Capt.  George  Vancouver  of  the 
English  exploring  ship  Discovery,  who  visited  San  Francisco  Bay  in  1792.) 

1.  V.  parviflora  Greene.  Inside-out  Flower.  Stems  8  to  20  in.  high, 
sparsely  hairy,  at  base  rusty-pilose,  the  panicle  pubescent  with  short  spread- 
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ing  gland-tipped  hairs;  leaves  glabrous  or  with  rusty  hairs  on  the  petioles  at 
the  forks,  persisting  through  the  winter;  leaflets  petiolulate,  thickish,  round- 
ish in  outline,  broadly  cordate  at  base,  with  mostly  closed  sinus,  obscurely  or 
evidently  3-lobed  with  a  notch  at  the  summit  of  each  lobe,  %  to  1%  in.  long, 
frequently  broader  than  long,  the  margin  cartilaginous  and  often  crisped; 
panicle  21/£  to  7  in.  long,  bearing  25  to  55  white  or  lavender-tinged  flowers; 
sepals  2  lines  long;  stamens  glabrous. 

Shade  of  coniferous  forests,  especially  in  the  Redwood  region:  Santa  Cruz 
Mts. ;  Oakland  Hills;  Marin  Co.;  Napa  Valley;  Humboldt  Co.  (Hupa  Valley, 
900  ft.  alt.  to  Trinity  Summit,  7,000  ft.  alt.). 

V.  hexandra  Morr.  &  Decsne.  Leaflets  thinnish,  not  cartilaginous  mar- 
gined, perishing  after  maturing  of  the  fruit;  panicle  glabrous;  stamens  cov- 
ered with  short  gland-tipped  hairs. — Woods,  commonly  in  deeper  shades  than 
preceding;  Santa  Lucia  Mts.  (Zoo,  iv,  153);  Humboldt  Co.,  3,000  to  7,000  ft., 
and  northward. 

LAURACEAE.    Laurel  Family.  * 

Aromatic  evergreen  trees  and  shrubs  with  alternate  simple  leaves  and  no 
stipules.  Flowers  perfect,  regular.  Petals  none.  Anthers  opening  by  uplifted 
valves.  Ovary  superior,  1-celled,  1-ovuled,  with  a  single  style.  Fruit  in  uura  a 
drupe. 

1.    UMBELLULARIA    Nutt. 

Flowers  in  simple  peduncled  umbels.  Sepals  6.  Stamens  9,  the  three  inner 
with  a  stipitate  orange-colored  gland  on  each  side  of  the  filament  at  base  and 
alternating  with  scale-like  staminodia;  anthers  4-celled,  4-valved,  the  three 
inner  extrorse,  the  outer  introrse.     (Latin  umbellularia,  a  little  umbel.) 

1.  U.  calif ornica  Nutt.  California  Laurel.  Tree  20  to  60  ft.  high  with 
a  dense  crown  of  erect  slender  branches,  or  in  the  chaparral  as  a  mere  shrub; 
leaves  oblong  or  oblong-lanceolate,  entire,  3%  to  4%  in-  long,  on  short  petioles; 
peduncles  in  the  terminal  axils,  4  to  7  lines  long;  sepals  1%  lines  long;  drupe 
subglobose  or  ovoid,  1  in.  long,  greenish  or  when  ripe,  brown-purple. 

Mountain  canons  of  the  Coast  Ranges  and  Sierra  Nevada,  south  to  San  Diego 
and  north  to  southern  Oregon.  Most  abundant  and  of  greatest  size  on  the 
alluvial  river  flats  of  northwestern  California  and  adjacent  Oregon.  The  wood 
prized  by  the  cabinetmaker.  Also  called  Bay-Tree  and  Bay-Laurel.  In  the 
woods  of  Mendocino  and  Humboldt  known  as  ' ' Pepperwood, ' '  and  in  Oregon 
as  "Mvrtle." 

PAPAVERACEAE.     Poppy  Family. 

Herbs  ( Dendroniecon  a  shrub)  with  mostly  colored  juice  and  regular  com- 
plete flowers.  Sepals  2  or  3,  the  petals  twice  as  many.  Calyx  in  EschscholUia 
resembling  a  fool 's  cap,  the  2  sepals  completely  united  into  a  single  piece. 
Stamens  numerous,  rarely  few.  Pistil  1,  composed  of  2  to  several  united  carpels; 
ovary  superior,  1-celled  (several -celled  in  Bomneya) ;  in  Platystemon  the 
lightly  united  carpels  become  distinct  in  fruit. 

Sepals    3,    petals   6;    annuals;    leaves    opposite    or    radical. 

Filaments  petal-like;  carpels  6  to  20,  in  anthesis  united  into  a  compound  ovary,  in  fruit 

separating    and    through    constrictions    breaking    up    into    1 -seeded    joints 

1.     Platystemon. 
Filaments  filiform  or  flattened;   carpels  3,  united  into  a  3-anglcd  or  terete  ovary,   form- 
ing in   fruit   a   3- valved  capsule •.••••: 2.     Platysticm a. 

Sepals  2    (in   Eschscholtzia  the   calyx   is  a   single   mitre-like   piece);   petals  4;   leaves  alter- 
nate  or  basal. 
Leaves  entire,  coriaceous;  capsule  2- valved;   shrub 3.     Dendkomecon. 
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Leaves   not  entire. 

Receptacle    hollowed    or    cup-like;    flowers    erect    in    bud;    capsule    2-valved;    leaves 

ternately  dissected;   annual  or  perennial  herbs .....4.    Eschscholtzia. 

Receptacle  not  excavated;  leaves  pinnately  cleft,  lobed  or  divided;  annuals. 

Flowers   erect   in   bud;    capsule    4    to   6-valved   at   summit;    prickly    herbs 

5.     Akgemone. 

Flowers   nodding  in   bud;   capsule   opening  by   holes   just   below   summit;    unarmed 

herbs    6.     Papavek. 

1.  PLATYSTEMON   Benth. 

Low  annual  with  mainly  opposite  entire  leaves.  Sepals  3.  Petals  6,  in  two 
series,  tardily  deciduous,  withering  and  closing  about  the  forming  fruit.  Sta- 
mens numerous;  filaments  petal-like  and  obovate  or  spatula te.  Carpels  6  to  17 
or  20,  each  several-ovuled,  connivent  or  coherent  in  a  circle,  becoming  torulose, 
at  maturity  separating,  and  breaking  transversely  into  indehiscent  1 -seeded 
joints;  stigmas  subulate-filiform.  An'thesis  lasting  for  more  than  one  day. 
(Greek  platus,  broad,  and  stcmon,  a  stamen.) 

1.  P.  californicus  Benth.  Cream-cups.  Conspicuously  pilose;  branched 
from  the  base,  widely  spreading  and  more  or  less  decumbent  or  nearly  acau- 
lescent,  3  to  6  in.  high;  peduncles  more  or  less  scape-like,  5  in.  long;  petals 
cream-yellow;  stamens  about  25. 

Foothills,  plains  and  valleys;  common  almost  throughout  California.  Apr. 
Petals  sometimes  deeper  colored  at  apex  with  the  deeper  color  repeated  as  a 
spot  at  base. 

2.  PLATYSTIGMA    Benth. 

Annual  herbs  with  the  leaves,  sepals  and  petals  as  in  Platystemon,  the  flowers 
rarely  with  2  sepals  and  4  petals.  Petals  deciduous.  Stamens  6  to  12.  Car- 
pels 3,  combined  into  a  single  1-celled  ovary,  which  is  3-lobed  or  nearly  terete. 
Placentae  as  many  as  the  carpels,  parietal,  many-ovuled.  Stigmas  ovate  to 
subulate.  Capsule  completely  3-valved,  dehiscent  through  the  placentae.  (Greek 
platus,  broad,  and  stigma,  a  stigma.) 

Not  acaulescent;   peduncles  glabrous;   petals  white;   ovary  and  capsule  linear,  twisted 

1.     P.  calif  ornicum. 

Acaulescent  or  nearly  so;  scapes  hairy;   petals  light  yellow;   ovary  and  capsule  narrowly 

obovoid,  3-lobed , 2.    P.  line  arc. 

1.  P.  calif  ornicum  (Torr.  &  Frem.)  B.  &  H.  Very  slender,  erect,  4  to  7 
in.  high,  paniculately  or  dichotomously  branched  above  or  even  from  the  base; 
glabrous  throughout;  radical  and  lower  leaves  elliptic  to  obovate-spatulato, 
5  to  11  lines  long,  often  contracted  into  a  petiole,  the  upper  cauline  oblanceolate 
to  linear;  peduncles  2  to  3  in.  long,  erect  in  anthesis,  in  fruit  deflexed  almost 
horizontally  but  the  capsule  vertical  or  nearly  so;  sepals  often  reddish;  petals 
white,  elliptic  to  oblong,  often  narrowed  to  a  short  claw,  3  to  5  lines  long; 
stamens  6  to  12,  rarely  4,  unequal,  in  two  series,  the  outer  shorter;  filaments 
filiform,  slightly  dilated  upwards;  capsule  %  to  1  (rarely  \Vz)  in.  long. 

Sonoma  Co.  to  San  Francisco  and  southward  to  Southern  California.  Mar.- 
Apr. 

2.  P.  lineare  Benth.  Acaulescent  or  nearly  so;  scapes  commonly  4  to  8 
in.  high,  hispid  with  spreading  hairs;  leaves  linear,  1  to  2  in.  long,  sessile; 
sepals  brownish;  petals  light  yellow,  cuneate-orbicular  or  obovate,  4  to  9  lines 
long;  stamens  numerous,  filaments  conspicuously  dilated;  body  of  capsule  5  to  7 
lines  long. 

Sandy  soil,  near  the  coast:  San  Francisco  southward  to  Monterey  Co.  and 
northward  to  Oregon.  Mar.-May.  Outer  3  petals  often  egg-yellow  or  with  a 
similar  central  splotch. 
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_  .  9-,      MAtil:is  Poppy.     Tall  glabrous  perennial  with 
s.^.  «n.    wry   large  white  flowers   and    frilled   petals; 
.*!«.   M«ti»  Kiver  to  San  Diego  Co.     Also  in  cult. 

R5KDKOMECON    Benth. 

mj.  .  -tKriwti   entire  coriaceous  leaves  and   golden   yellow 

%*«.  .    Stamens  numerous,  with  short  filiform  filament? 

—  -  fc*.  flijwale  linear  with  2  nerve-like  placentae.    Style 

**il  **tf'n**'     8eeds  pitted,   provided    with    a    caruncle. 

\  ^  •*.  *■*«.  poppy-) 

•*     ^— *«      An5*  VoWY*     Two  to  4   (or  7)   ft.  high,  the  main 

%^\     t»v«»*K  iriiitish;  leaves  yellowish  green,- oblong-  to  linear* 

'JL,   ^"totou*  on  tne  marEin-  mucronate,   1   to  2   in.  long. 

1 "'"."  .^**v»U  which,  by  a  twist,  bring  the  Made  vertical;  flowers 

^^•t  «n  peduncles  1  to  3  in.  long;  sepals  orbicular;  capsule 

?  ^!V  fif  tbe  Coast  Ranges  at  middle  altitudes  from  Lake 
•  **7*vJ||j  j|k  Diablo:  thence  southward  to  San  Diego;  also 
Jwi   LMt  of  Apr.-June. 

4,   ESCHSCHOLTZIA   Cham. 

imU  ^m  watery  juice,  petioled  temately  dissected  leaves 

1  ^^yZ— »«.    Receptacle  hollowed  or  excavated,  surrounding 

with  ii  Htipitnte  ,\.\  >J  fjjJ?  lhe  esJrx  or  corolla  in  consequence  seeming  as  if  perig- 

alternating   with   s*     "*SX  »  atkiitiun   often    boars    a   spreading    outer    and    an 

inner  cxtrorse,  the    *'  *"&*-*-  ^-nk?telT  united   into   a   cnlyptra    or   pointed   cap- 

1      TT    mlif nrni  •  -•  **  ^TOm  tta  receptacle  and  is  pushed  off  by  the  expanding 
i.     u.  camorni.    ^,*iiin*»  ^^  oa  the  batfe  of  thfl  p(.tala.   antnor8  com. 

_     Ovary  linear;  style  very  short;  stigmas  com- 
iBMuai.     Capsule   l-celled.   many-see«led,   2-valved; 
after  tbe  capsule  parts  from  the  receptacle  and 
usually  beginning  at  the  moment  that  the  base 
__  tin  vise-like  hollowed  receptacle,  this  action 
elsatisaUy  dehiscent  from  base  to  apex,  to  sep- 
in  1816  by  Adelbert  von  Chamisso.  der- 
by him  in  honor  of  his  college  friend  and 
around  the  world.  Dr.  J.  F.  Knchscholtz.) 

.2-ckft;    perennial   inr  some  varieties  annual) 
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PA 

Herbs    ( Mrndromcr 
plele  flowers.     Sepals 
resembling   a    fool 's  ■ 
Stamens  numerous,  rni 
ovary    superior,    1-cel. 
lightly  united  carpels 

Scnals    .1.    petals   <■:    .iniiu 

rilaiiifiif s  petal  like;  cai 

-cparatiiiK    •mil    thft 
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,c  ffla>rqmwatcd  by  a  mere  herbaceous  ring:  cotyledons 


-iigtf  than  broad 2. 

"iuwy  broader   than  long 3.     E. 


Ii.  cacspitos*. 
rhombipctaim. 

vUMNUUA  Poppy.     Erect  or  diffuse,  1  to  2  ft 

i- vend  times  dissected   into   linear  or 

v»le  leaf  %  to  1  ft.  long;  cauline 

■..  6  in.  long;  petals  fan-shaped, 

straw-color;   outer  spreading. 

toct  rim  hyaline;  capsule  1  A 

i> I  widely  diffused  plant 
mi  many  portions  of  t\ 
.M/couut  of  its  gorgeous 
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Thin  species  is  highly  variable,  especially  .so  in  trivial  details  of  leaf  segmeii 
•  f  shape  of  enlyptrH.  and  in  habit,  ami  bo  runs  into  a  vast  ei 
of  forms,  many  of  which  speni  obviously  seasonal  i>r  uri;  due  to  slight  » 
at  inn*  or  moisture  conditions.  A  large  number  of  these  forms  have  been  col- 
lected but  perhaps  not  one  tenth  (or  even  less)  of  those  in  existence.  Yet  the 
number  of  specimens  distributed  to  herbaria  has  been  sufficient  to  form  the 
basis  for  nearly  10(1  proposed  new  species,  published  by  Eastern  anil  Euro- 
-:.  in.iliMH  within  :i  very  few  years.  It  does  not  seem  hopeful  that  the 
solving  of  the  problem  -if  Esehscboltlia  californica  in  just  this  way  will  lead 

■  permanent  results  or  afford  a  satisfactory  basis  for  the  kind  of  n 
mont.  needed,  namely  the  prosecution  of  combined  Held  and  cultural  studies. 

2.  E.  caespitosa  Benth.  Annual,  %  to  2  ft.  high ;  stems  few  or  many, 
slender  or  rather  stout,  leafy  at  base;  leaves  mostly  twice  ternately  dis- 
fleeted:  peduncles  3  to  8  in.  long,  much  exei-eding  the  leaves;  calyx  oblong-con- 
ieal,  abruptly  slender  pointed;  receptacle  short- tubular,  1  to  2  lines  deep; 
petals  %  to  1  in,  long;  capsule  lty  to  3  in.  long;  seeds  reticulate;  embryo 
%   of  a  linn  long,  the  cotyledons   (as  seen  in  the  seed)    divergent. 

Canon  sides  of  the  higher  Const  Hangcs  :     Vaca  Mts. ;  Napa  Range  and  s 
ward.     Apr. -May. 

E,  tsnuifolia  Hook.     Scnpose,  the  leaves  in  a  basal   tuft  with  narrow 
comparatively     few    division*.;    petals    light    yellow,    -1    or    .")    lines    long:    i 
mnrieate  with  flattened  processes. — Sierra  Nevada  foothills. 
,1.     E.    rhombipetala    Greene.      Aeaulescent,    densely    tufted ;    scapes    • 
many,  stout,  diffuse,  3   to  4  in.  high,   twice  as  long  or  equaled  or  exceeded   1 
the   thick    tuft    «f    nearly    equal    subrndicnl    Icavrs;    these    lai'inialely    cleft    i 
;     in    ii    linear    ilivisioas.    glaucous    or    glaucescent ;     receptacle    subcylindrica 
iiu  obsolete,  likewise  the  scarious  inner  margin  or  this  very  narru 
"'•i    approximate   to   the   trace   of   (lie   obsolete    rim;    petals   rbombic-o* 
nrliieiilnr,    n    lines   huig.    Ii    lines    broad,    fugacious;    capsule   3    in.   long  ( 
__/  large    for   the  size  of  the   plant;    seeds    reticulate;    embryo   about    %    line 
fledona  very  short,  the  embryo  with  scarcely  more  than  a  notch  at 

Plains  and  rolling  country  near  the  inner  Coast  Range  foothilln:     Western 
Solano  Co.  to  Antioeh.     Mar.Apr.     Scapes  sparsely  tuberculide- scabrous. 
S.    ARGEMONE    L.     Pbickly  Poppy. 

\mnuil    herb"    with    acrid    orange    juice ,    prickly    .sinuate   or   pinnatifid    leaves 
1  flowers  erect   in  the  bud,      Sepals  2    (often  3),  with  horn-like   appendage 
:■■•■  aa   many   as   the  sepals.     Ovary   1-celled;    sti 
i  at  summit.     (Greek  name  of  some  -herb,  i 


re.) 
platycc 


.  hispida    Prain. 
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2.  Petals  4.  Stamens  very  many.  Ovary  and  capsule  obovoid  to  subglobose, 
with  4  to  many  intruded  placentae.  Capsule  dehiscent  just  below  the  stig- 
matic  summit  by  pores  or  valve-like  openings.     (Latin  name  of  the  poppy.) 

Juice  milky;  stigmas  sessile  and  radiate  upon  the  summit  of  the  ovary.  .1.     P.  calif  ornicnm. 
uice  yellow;  stigmas  capitate  upon  the  short  slender  style 2.     P.  heteropkyUum. 

1.  P.  calif ornicum  Gray.  Western  Poppy.  Two  ft  high  or  less;  gla- 
brous or  sparsely  pilose-pubescent;  juice  milky;  leaves  pinnately  divided,  the 
segments  oblong  or  roundish,  toothed  or  lobed  or  entire;  petals  red  with  a 
green  spot  at  base,  7  to  9  lines  long;  stigmas  sessile  and  radiate  upon  the 
summit  of  the  ovary,  persistent  in  fruit;  capsule  %  in.  long  or  more,  turbinate- 
obovate,  6  to  11- nerved;  pores  or  valve-like  openings  just  beneath  the  stigmas, 
quadrate. 

Mt.  Tamalpais;  otherwise  of  the  southern  part  of  the  State  from  the  Santa 
Inez  Mts.  to  Los  Angeles.  May.  Most  frequent  where  brush  has  been  cleared, 
either  by  fire  or  the  axe. 

2.  P.  heterophyllum  (Benth.)  Greene.  Wind  Poppy.  One  and  one- 
fourth  to  2  ft.  high,  glabrous;  juice  yellow;  leaves  pinnate  or  pinnately  cleft, 
or  pinnate  with  pinnately  cleft  lobes,  the  segments  exceedingly  diverse  in 
shape  on  the  same  plant  or  even  on  the  same  leaf,  varying  from  oval  and 
entire  or  lobed  to  narrowly  linear;  petals  broadly  cuneate-obovate,  brick-red, 
with  a  dark  spot  at  base,  1  in.  long  or  less;  stigmas  capitate  at  summit  of  a 
distinct  and  slender  style;  capsule  clavate-obovoid,  3  to  7  lines  long;  pores 
small  with  rounded  valves  which  separate  from  the  stout  parietal  ribs. — 
(Meconopsis  heterophylla  Benth.) 

Middle  California:  Berkeley;  Livermore;  Stockton;  San  Mateo;  south- 
ward to  Southern  California.  May.  Var.  crassifolium  Jepson.  Blood  Drops. 
Plant  smaller,  more  branching  and  with  more  numerous  flowers;  leaves  mainly 
radical,  smaller  and  thicker;  flowers  small,  erect;  style  commonly  longer  than 
in  type. — Interior  fields. 

FUMARIACEAE.    Fumitory  Family. 

Glabrous  herbs  with  alternate  compound  dissected  leaves  and  irregular  per- 
fect flowers  borne  in  racemes.  Sepals  2,  small  and  scale-like.  Petals  4,  in  2 
dissimilar  pairs,  the  outer  larger,  inner  pair  narrower,  carina te  or  crested  on 
the  back,  cohering  by  the  callous  apex  and  covering  the  anthers  and  stigma. 
Stamens  in  2  sets  of  3  each,  placed  opposite  the  outer  petals,  the  filaments  of 
each  set  usually  united;  middle  anther  of  each  set  2 -celled,  the  lateral  ones 
1 -colled.  Ovary  superior.  Capsule  1-celled,  with  2  parietal  rib-like  placentae 
from  which  the  valves  separate,  or  indehiscent. 

1.     DICENTRA   Bernh.     Dutchman's  Breeches. 

Perennial  herbs  with  the  stems  and  leaves  from  a  tuber-like,  grain-bearing 

or  scaly  crown.    Flowers  racemose  or  paniculate.    Corolla  flattened  and  cordate 

at  base.     Filaments  of  each  set  dilated  and  united,  but  distinct  at  the  very 

base  and  slightly  free  above.      (Greek  dis,  twice,  and  kentron,  a  spur,  some 

species   2-spurred.) 

Stems  leafy;   flowers  yellow;   petals  distinct 1.     D.   chrvsantka. 

Acaulescent;   scape   naked;    flowers   rose-purple;   petals   united 2.     D.    formosa. 

1.  D.  chrysantha  H.  &  A.  Glaucous  plants  with  stiff  coarse  leafy  stems 
2  to  3  ft.  high;  leaves  bipinnate,  %  to  1  ft.  long  or  more,  the  divisions  cleft 
into  narrow  lobes;  flowers  yellow,  in  a  large  racemose  panicle;  corolla  linear- 
oblong,  only  slightly  cordate,  %  in.  long;  petals  distinct;  capsule  %  to  1% 
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in.  long,  its  valves  at  maturity  separating  from  the  placental  ribs  but  all  joined 
at  tip  into  the  style  (or  sometimes  splitting  up  the  style  to  the  stigma) ;  seeds 
c  restless. 

High  dry  ridges  of  the  inner  Coast  Ranges,  but  not  common :     Lake  Co. ; 
'Vaca  Mts.;   Mt.  Diablo;   and  southward  to  San  Diego.     Also  Sierra  Nevada 
(Gwin  Mine,  Amador  Co.,  Jepson.)      Sometimes  called  lt  Golden  Ear-drops. M 

2.  D.  formosa  DC.  Bleeding  Heart.  Acaulescent;  rootstock  fleshy  and 
spreading;*  leaves  on  very  long  petioles,  biternately  compound,  the  divisions 
incisely  cleft  or  pinnatifid;  scapes  slightly  exceeding  the  leaves,  2  ft.  high, 
naked,  terminated  by  a  cluster  of  short  racemes  with  subulate  bracts;  corolla 
rose-purple  (rarely  white),  ovate-cordate;  petals  all  united  to  above  the  middle, 
the  larger  with  short  spreading  tips;  stigma  with  a  double  pair  of  lobes;  seeds 
crested. 

Shady  woods:  Oakland  Hills;  Marin  Co.  and  northward;  also  in  the 
Sierra  Nevada.  Apr.-June.  Sometimes  one  free  filament  in  each  set  of 
the  stamens. 

D.  uniflora  Kell.  Steer's  Head.  Diminutive  alpine  herb  1  to  3  in.  high 
with  ternately  lobed  leaves  and  1  to  2-flowered  scapes  from  a  fascicle  of 
tubers;  outer  petals  very  narrow,  recurving. — Mt.  Lyell,  Mt.  Dana  (W.  L.  J.) 
and  far  northward. 

CRUCIFERAE.    Mustard  Family. 

Herbs  with  alternate  leaves,  no  stipules  and  the  flowers  in  terminal  bractless 
racemes  (or  in  Tropidocarpum  with  a  leafy  raceme).  Sepals  and  petals 
each  4,  regular  and  distinct.  Petals  rarely  none,  commonly  with  claws,  the 
blades  spreading  in  the  form  of  a  cross.  Stamens  6,  commonly  tetradynamous 
(4  long  and  2  short),  sometimes  subequal,  sometimes  4  or  2.  Ovary  superior, 
2 -celled  by  a  thin  partition  stretched  between  the  placentae;  style  1,  stigma 
2-lobed  or  1.  Fruit  a  2-celled  capsule,  the  2  valves  separating  from  below 
upwards,  leaving  behind  the  placentae  and  partition,  or  often  1 -celled  and  in- 
dehiscent,  or  breaking  up  transversely  into  1 -seeded  joints.  Capsule  long 
and  narrow  (a  silique)  or  short  and  roundish  (a  silicle),  commonly  termed 
a  "pod"  and  either  terete,  4-sided,  compressed  (flattened  parallel  to  the 
partition)  or  obcompressed  (flattened  contrary  to  the  partition).  Seeds  in 
each  cell  attached  alternately  to  either  placenta  and  occupying  the  center 
of  the  cell  (in  1  row)  or  disposed  in  2  rows  (the  seeds  from  either  placenta 
not  overlapping  each  other).  Embryo  always  curved,  the  caulicle  folded  upon 
the  back  of  one  of  the  cotyledons  (incumbent)  or  along  the  edge  of  the 
cotyledons  (accumbent).  Herbage  always  with  the  characteristic  mustard- 
like or  pungent  juice.  Streptanthus  glandulosus  has  a  somewhat  irregular 
flower. 

A.    Pod  completely  dehuceot  by  two  valves. 

1.     Pod  a  silique,   3   to  several  times  longer  than   broad. 

Seeds   in    1   row   in   each   cell    (except   Sisymbrium   canescens   ami   Arabis   glabra);    silique 
linear  or  narrowly  linear. 
Racemes  leafless. 

Filaments  with  one  or  two  pairs  connate   (except   1   or  2  species);  silique  compressed: 
sepals    colored,    commonly    purple;    petals    purple,    varying    to    whitish,    the    limb 

narrow,    commonly    undulate-crisped 2.     Strkptanthus. 

Filaments  all  distinct. 

Silique  terete,  pointed  with  a  long  conical  beak  prolonged  much  beyond  the  valves; 

flowers  large,  yellow 5.     Brassica. 

Silique  terete,  4-sided  or  compressed,  tipped  with  a  short  style  or  pointless. 
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Siliquc  narrowly  linear,  elongated,  terete  or  nearly  so. 

Leaves  coarsely  toothed  or  some  pinnatifid  or  entire;  flowers  white  or  yellowish. 

1.      TH  ELY  PODIUM. 

Leaves   for   the   most  part   pinnatifid,    or   the   lowest  pinnately   parted;    flowers 

yejlow   3.    Sisymbrium. 

Silique  compressed;  valves  more  or  less  1-nerved;  flowers  purple,  white  or  nearly 

white   8.    Arabis. 

Silique    pointed,    somewhat   quadrangular,    midrib   of    valve   conspicuous:    flowers 

rather  small,  bright  yellow 9.  Barbaxea. 

Silique  4-sided  or  flattened;  valves  1-nerved;  flowers  large,  pale  yellow  or  orange.. 

7.    Erysimum. 

Silique  compressed,   pointed. 

Stems  sparingly  leafy  from  a  perennial,  tuberous  rootstock;  flowers  large,  white 

to   rose-tinted    11.     Dewtaria. 

Stems  leafy;  annual  with  fibrous  roots  and  smaller  flowers 12.  Caxdamine. 

Racemes  leafy;    silique  obcompresscd 13.    Tropidocarpum. 

Seeds   in   2    rows    in   each    cell;    silique    terete,    linear    to   oblong;    flowers    small    (2    lines 
long  or  less),  white  or  yellow 10.     Nasturtium. 

2.     Pod  a  silicic,  roundish  or  little  longer  than  broad. 

Silicle   turgid,   obovoid   or  pear-shaped;   edges  of   the   valves   narrowly  margined;   flowers 

yellowish IS.     Camelina. 

Silicle   much  flattened  contrary  to  the  narrow  partition  and 

Obcordate  or  elliptical,   several-seeded;   flowers   white  or  slightly  yellowish 

14.     Capsella. 
Didymous,   the  valves  separating  as  closed   1-seeded  nutlets;  flowers  greenish-white.. 

19.     Corowopus. 

Orbicular  or   ovate,  more  or  less  emarginately   winged   at  summit;   flowers   white   or 

apetalous     18.     Lepidium. 

B.    Pod  indehkwent. 

Pod  elongated,  breaking  transversely  into   1-seeded  indehiscent  joints. 

Pod  several-seeded,  commonly  with  constrictions  between  the  seeds;  flowers  showy 

6.     Raphanus. 

Pod    2 -jointed,   breaking   in    the    middle,    each    joint    1-seeded;    flowers    small 

4.     Cakile. 
Pod  broader  than  long,  more  or  less  didymous,  the  cells  indehiscent  but  separating  from 

the    axis    when    ripe 19.     Coronopus. 

Pod   wholly   indehiscent,   roundish  or  obovate. 

Pod    1    to    several-seeded,    wingless ».16.      Athysanus. 

Pod   1-seeded,  margined  with  a  wing 17.     Thysanocarpus. 

1.    THELYPODIUM    Endl. 

Ours  annual  herbs.  Flowers  white  or  pale  yellow  (straw-colored),  in  often 
dense  racemes.  Leaves  mostly  petioled,  not  auriculate  or  clasping.  Petals 
with  narrow  claw  and  linear  or  obovate  exserted  limb.  Stamens  tetradynamous, 
exserted,  with  long  and  slender,  never  united  filaments.  Anthers  narrowly 
linear,  sagittate,  curved.  Stigma  circular  or  obscurely  2-lobed,  usually  small. 
Pod  elongated,  terete,  sessile  or  short-stipitate.  Seeds  oblong,  somewhat  flat- 
tened, not  winged.  Cotyledons  incumbent.  (Greek,  thelus,  female,  and  pus, 
foot  or  support,  the  ovary  more  or  less  stipitate.) 

Cauline  leaves  mostly  petioled;  flowers  1 XA  to  2  lines  long 1.     T.  lasiophyllum. 

Cauline  leaves  sessile  or  the  lower  frequently  petioled;   flowers  4  to  5  lines  long. 

Ovary  glabrous;   petals  conspicuously  exceeding  the  acuminate  sepals.... 2.     T.  greenei. 

Ovary  hairy;   petals  little  exceeding  the  obtuse  sepals 3.     T.  Aavescens. 

1.  T.  lasiophyllum  Greene.  Erect,  simple  or  branching  above,  1  to  3  ft. 
high,  hispid  with  scattered  hairs  or  nearly  glabrous  above;  lower  leaves  sin- 
uately  pinnatifid  with  mostly  acute  denticulate  or  entire  segments,  2  to  5  in. 
long,  the  upper  lanceolate,  less  lobed  or  merely  toothed,  all  petioled,  or  the 
upper  rarely  sessile;  flowers  1%  or  2  lines  long,  closely  clustered,  white  or  yel- 
lowish, on  commonly  curved  pedicels  1  line  long;  sepals  oblong,  scarcely  more 
than  half  the  length  of  the  narrow  petals;  pods  ascending  or  strictly  deflexed, 
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straight  or  somewhat  curved,  2  to  4  in.  long,  %  line  wide  or  less,  obtuse  at 
apex. 

Coast  Ranges;  Sierra  Nevada.     Apr.     A  variable  species. 

2.  T.  greenei  Jepson.  Erect,  2  to  3  or  even  4  ft.  high,  the  stem  with 
several  much  elongated  simple  branches  from  below  the  middle;  herbage  glau- 
cous and  glabrous;  radical  and  lower  leaves  ovate  or  oblong-lanceolate,  irreg- 
ular or  somewhat  erosely  toothed  or  laciniate,  sometimes  with  two  or  three  pairs 
of  broad  salient  lobes  below  the  middle,  8  in.  long  or  less;  petioles  about  1  in. 
long;  upper  leaves  linear-lanceolate,  sharply  serrate  or  denticulate,  1  to  4  in. 
long,  sessile;  racemes  in  flower  rather  dense,  in  fruit  much  elongated;  flowers 
4  to  5  lines  long,  pale  yellow ;  sepals  narrowly  oblong,  tapering  to  an  acuminate 
apex,  which  often  bears  a  few  hairs;  petals  much  exceeding  the  sepals,  the 
claw  broad  and  the  undulate  blade  narrow;  ovary  glabrous;  pods  2  to  3  in. 
long,  rather  less  than  1  line  wide,  beaked  by  the  style. 

Main  Prairie  and  Collinsville  southward  to  the  Mt.  Diablo  range. 

3.  T.  flavescens  (Hook.)  Jepson.  One  ft.  high,  perhaps  more;  stems, 
petioles,  midribs  and  margins  of  leaves  hispidulous;  leaves  coarsely  and  un- 
equally toothed,  the  lower  petioled  and  sometimes  pinnatifid,  the  uppermost 
sharply  denticulate  or  entire;  flowers  yellowish,  4  lines  long;  sepals  oblong, 
broadest  toward  the  acute  apex,  which  usually  bears  a  few  hairs;  petals  undu- 
late, the  claw  as  broad  or  broader  than  the  blade,  little  exceeding  the  sepals; 
ovary  hairy;  fruit  unknown  to  us. — (T.  hookeri  Greene.) 

Livermore  to  Monterey.     Mar. 

2.    STREPTANTHUS    Nutt. 

Annuals  or  a  few  biennials,  often  glaucous.  Radical  leaves  commonly 
toothed  or  pinnatifid,  the  cauline  similar  or  entire,  often  sagittate-clasping. 
Sepals  usually  of  the  same  color  as  the  petals,  two  or  all  saccate  at  base,  the 
calyx  thus  ovoid  or  broad  at  base  and  contracted  above,  or  by  the  spreading 
of  the  tips  becoming  somewhat  flask-shaped,  rarely  subcylindric.  Petals  purple 
or  white,  with  a  narrow  undulate  or  crisped  limb  and  channeled  claw,  regular, 
or  somewhat  irregular  as  in  no.  6.  Stamens  tetradynamous,  or  in  3  unequal 
pairs,  the  2  longer  pairs  with  filaments  connate  below  or  the  uppermost  pair 
with  entirely  united  filaments.  Pod  narrowly  linear,  flattened  parallel  to  the 
partition,  sometimes  subterete;  valves  1-nerved  or  rarely  carinate.  Seeds  flat, 
margined  or  winged.  Cotyledons  accumbent.  (Greek  strep tas,  twisted,  and 
anthos,  flower,  in  reference  to  the  petals.) 

Upper  leaves  oval  or  orbicular  and  cordate-clasping. 

Filaments    all    distinct    or    one    pair    connate;    biennial,    the    flowering    stems    from    an 

indurated  stock   1.     S.  suffrutcscens. 

Filaments  distinct ;  annual 2.     S.  orbiculatus. 

Upper  leaves  mostly  narrow;  filaments  of  longer  stamens  connate  in  pairs;  annuals. 
Herbage  glabrous;  2  pairs  of  filaments  connate. 

Some    lower   leaves   broadly    ovate;    flowers    very    short-pediceled ;    petals    purple    and 

white   3.     S.   breweri. 

Cauline  leaves  all  linear;  petals  white. 

Flowers  subsessile;    sepals   with   whitish   tips 4.     S.   barbiger. 

Flowers   long-pediceled;    sepals   dark   purple   or   black 5.     S.    niger. 

Herbage  hispid-pubescent  or  hirsute;  upper  pair  of  filaments  connate. 
Leaves    mostly    narrow. 

Flowers  purple ;  raceme  not   1-sided 6.     S.  glandulosus. 

Flowers  pale;  raceme  1-sided. 7.     S.  secundus. 

Some   leaves  obovate;    petals   purplish    with   white   tips 8.     5.    hispidus. 

1.  S.  suffnitescens  Greene.  Biennial  (sometimes  annualf),  herbage  gla- 
brous; branches  6  to  15  in.  long  from  a  stout  indurated  main  stem  6  to  9  in. 
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high;  lower  leaves  broadly  oblong  or  cuneate-obovate,  coarsely  serrate-toothed, 
narrowed  at  base  into  a  winged  petiole,  1%  to  2%  in.  long;  upper  leaves 
orbicular  with  cordate-clasping  base,  %  to  1  in.  broad;  petals  white,  with 
purple  veins,  4  lines  long;  pods  arcuate,  2%  to  3  in.  long,  1  line  wide. 

Montane  species  of  the  Coast  Ranges:  Hood's  Peak  (Sonoma  Co.)  and 
northward  to  Humboldt  Co. 

2.  S.  orbicularis  Greene.  Annual;  herbage  glabrous;  main  stem  or 
ascending  axis  short,  1  to  3  in.  long,  bearing  many  ascending  branches,  or 
the  branches  at  base  spreading  horizontally,  3  to  5  in.  long;  leaves  rather 
small,  lower  spatulate-oblong,  upper  round,  cordate-clasping;  sepals  pink  or 
purple,  2  to  3  lines  long;  filaments  distinct;  pods  falcate-recurved,  mostly 
exceeding  2  in. 

Mt.  Diablo;  Sierra  Nevada  from  Mono  Co.  to  Mt.  Shasta. 

3.  S.  breweri  Gray.  Stems  1  to  2  ft.  high,  branching  from  near  the  base; 
herbage  glabrous  and  glaucous;  leaves  mostly  sessile  and  clasping,  the  lower- 
most broadly  spatulate  with  a  winged  petiole,  toothed,  the  cauline  broadly 
ovate  and  acute  to  narrowly  lanceolate,  denticulate  or  entire;  flowers  3  to  4 
lines  long,  purplish;  sepals  acuminate;  2  pairs  of  filaments  connate;  pod* 
ascending,  short -pediceled,  1%  to  2%  in.  long  by  %  line  broad,  ascending, 
slightly  curved;  stigma  sessile  or  nearly  so;  seeds  small,  orbicular,  wholly 
marginless. 

Inner  South  Coast  Ranges:  Mt.  Hamilton,  Arroyo  del  Puerto  and  Mt. 
San  Carlos. 

4.  S.  barbiger  Greene.  Glabrous,  1  to  2  ft.  high,  branched ;  cauline  leaves 
linear,  entire;  flowers  white  or  purple,  3  lines  long,  subsessile;  calyx  sac- 
cate; sepals  connivent,  with  recurved  whitish  tips;  petals  white,  unequal;  fila- 
ments dark  purple,  the  upper  pair  connate  and  at  length  exserted;  pods  IV* 
to  2  in.  long,  %  line  wide,  recurved. 

Colusa  Co.  to  St.  Helena.     June. 

5.  S.  niger  Greene.  Stout,  1%  to  3  ft.  high,  much  branched,  the  herbage 
glabrous  and  glaucous;  leaves  linear,  the  lower  with  shallow  pinnate  lobes  or 
teeth,  the  upper  entire  and  auriculate-clasping;  racemes  loose,  flexuous;  flowers 
4  to  5  lines  long,  long-pediceled ;  calyx  broad  and  saccate;  sepals  dark  purple 
or  black,  obtuse;  petals  white;  pods  ascending,  1  to  2  in.  long,  1  line  broad, 
on  pedicels  6  to  12  lines  long;  stigma  entire,  sessile;  seeds  broadly  elliptical, 
narrowly  winged. 

Hills  at  Tiburon,  Marin  Co.  Apr.  Seems  like  a  robust  glabrous  form  of  S. 
glandulosus. 

6.  S.  glandulosus  Hook.  Jewel  Flower.  Nearly  simple  or  branched, 
1  to  2  ft.  high,  the  herbage  more  or  less  hispid;  lower  leaves  oblanceolate, 
coarsely  and  often  saliently  toothed,  at  least  the  radical  slender-petioled,  the 
upper  lanceolate  to  linear,  toothed  or  entire,  sessile  and  auriculate-clasping,  the 
teeth  callous-tipped;  flowers  5  to  6  lines  long;  calyx  commonly  deep  purple, 
broad  and  saccate,  3  sepals  connivent  at  tips,  the  lower  free  from  the  others 
and  usually  spreading;  petals  purple,  or  white  with  conspicuous  purple  veins; 
longest  pair  of  filaments  often  connate  for  their  entire  length  and  with  reduced 
anthers;  pods  curved,  more  or  less  spreading  on  short  pedicels,  glabrous  or 
hispid,  2  to  3  in.  long,  1  line  wide;  seeds  elliptical,  narrowly  winged. 

Common  in  the  mountains  at  middle  altitudes  or  at  the  higher  altitudes  in 
the  hills.     Apr. 

7.  S.  secundus  Greene.     Either  simple  or  with  slender  branches,  10  to  18 
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in.  high,  the  foliage  similar  to  that  of  S.  glandulosus;  racemes  rather  dense, 
secund;  flowers  flesh-color,  4  lines  long;  remote  lower  sepal  distinctly,  the 
uppermost  obscurely,  unguiculate,  all  carinate  and  commonly  hispid-ciliolate 
on  the  keel;  petals  with  ample  purple-veined  crisped  limb;  upper  pair  of  fila- 
ments connate  to  near  their  scarcely  divergent  tips,  their  anthers  small  but 
bearing  pollen;  pods  slender,  2  in.  long,  falcate-recurved;  seeds  wingless. 
Near  the  coast  from  Marin  Co.  northward  to  Mendocino  Co.    June. 

8.  S.  hispidus  Gray.  Dwarfish,  hispid  throughout,  branching,  3  to  6  in. 
high;  leaves  obovate  to  connate-oblong,  coarsely  toothed,  all  sessile  except  the 
very  lowest;  sepals  hispid  with  brownish  hairs;  petals  purplish  with  white 
tips,  3  or  4  lines  long;  pods  erect  or  ascending,  \y2  to  2  in.  long,  1  line  wide, 
the  pedicels  short,  about  1  line  long;  style  short  and  stigma  broad;  seeds 
elliptical,  winged. 

Inner  Coast  Range:  summit  of  Mt.  Diablo,  Brewer,  and  southward  to 
Fresno  Co. 

3.  SISYMBRIUM   L. 

Erect  annuals  with  pinnatifid  or  finely  dissected  leaves,  the  base  not  clasp- 
ing or  auriculate.  Flowers  small,  yellow.  Sepals  oblong  or  linear,  equaling 
or  exceeding  the  claws  of  the  petals.  Pod  linear  or  oblong,  terete  or  nearly 
so,  the  valves  more  or  less  distinctly  3-nerved;  stigma  sessile  or  the  stylo  very 
short.  Cotyledons  incumbent.  (Greek  sisumbrion,  the  ancient  name  of  some 
plant  of  this  family.) 

Leaves  pinnatifid;  seeds  in  one  row 1.     S.  officinale. 

Leaves  finely  dissected;  seeds  in  2  rows 2.     S.  canesvens. 

1.  S.  officinale  (L.)  Scop.  Hedge  Mustard.  Stem  rigid,  erect,  2  to  4 
ft.  high,  with  divaricate  branches  above;  herbage  a  little  rough-hispid;  leaves 
lyrately  and  often  somewhat  runciuately  pinnatifid  or  pinnately  parted  with 
dentate  or  coarsely  toothed  segments,  petioled,  the  lowest  rosulate  and  4  to  10 
in.  long;  flowers  1%  to  2  lines  in  diameter;  pods  terete,  6  lines  long,  tapering 
from  base  to  summit,  nearly  sessile,  closely  a  p  pressed  to  the  axis  in  a  long 
slender  raceme. 

Very  common  weed  of  waysides  and  waste  places.  Naturalized  from  Europe. 
Apr.- May. 

2.  S.  canescens  Nutt.  Tansy  Mustard.  Nearly  simple,  %  to  2  ft.  high, 
cinerous-tomentulose  with  short  branching  hairs,  sometimes  glabrate  and  green ; 
leaves  pinnately  or  bipinnately  dissected,  thinnish  and  delicate ;  segments  small, 
elliptical  or  in  the  upper  leaves  linear-oblong;  petals  %  to  1  line  long,  equaling 
or  exceeding  the  sepals;  pods  oblong  to  linear,  acute  at  each  end  and  beaked 
with  a  very  short  style,  3  to  6  lines  long,  borne  on  slender  spreading  pedicels 
of  equal  or  greater  length. — (S.  pinnatum  (Walt.)  Jepson.) 

Livermore  Valley,  the  upper  San  Joaquin  Valley,  southward  to  Southern 
California  and  far  eastward.    Apr. 

4.  CAKILE    L. 

Maritime  branching  annual  with  fleshy  leaves  and  rather  small  purplish  or 
white  flowers.  Pod  fleshy,  or  when  ripe,  dry  and  corky,  1-celled,  jointed  in  the 
middle,  the  2  joints  1 -seeded,  the  upper  joint  at  length  deciduous,  the  lower 
one  persistent.     Cotyledons  accumbent.     (Arabic  name.) 

1.  C.  americana  Nutt.  Sea  Rocket.  Stems  decumbent,  often  2  ft.  long; 
leaves  oblanceolate  or  narrowly  obovate,  crenate  or  shallowly  sinuate-toothed; 
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pod  1  in.  long  or  less,  the  lower  segment  cylindrical,   the  upper  ovoid  and 
acuminately  narrowed  to  a  flattened  truncate  often  retuse  beak. 

Sea  beaches  near  San  Francisco:  West  Berkeley;  Black  Point;  near  Lake 
Merced.     Introduced.     June-Sept. 

5.  BRASSICA   L.     Mustard. 

Annuals,  either  glabrous  or  sparsely  hispid  with  coarse  hairs,  the  lower 
leaves  usually  lyrately  pinnatifid  or  pinnate,  the  upper  disposed  to  be  more 
or  less  entire.  Flowers  large,  yellow.  Lateral  sepals  more  or  less  gibbous 
at  base.  Petals  with  long  claw  and  abruptly  spreading  limb.  Papilla-like 
glands  4,  green,  alternating  with  the  claws  of  the  petals.  Pod  terete,  terminat- 
ing in  a  stout  beak;  valves  1  to  several-nerved.  Seeds  in  1  row,  globose.  Cotyle- 
dons conduplicate,  incumbent.  (The  Latin  name  for  cabbage.  All  of  our 
species  naturalized  weeds.) 

Pods  terete,  commonly  1   in.  long  or  more,  on  ascending  or  spreading  pedicels. 

Beak    terete;    stem-leaves    aunculate-clasping 1.     B.    campestris. 

Beak  2-edged,  often  1 -seeded,  much  shorter  than  the  body;  stem-leaves  petioled,  or  the 

upper   merely   sessile,   none   auriculatc-clasping 2.     B.    arvensis. 

Pods  somewhat  quadrangular,  closely  appressed  to   the  axis  of  the   raceme,    V»   to   H   in. 
long ;    leaves    all    petioled 3.    B.    nigra. 

1.  B.  campestris  L.  "Common  Yellow  Mustard. "  Erect,  sparingly 
branched,  1  to  6  ft.  high;  herbage  succulent,  glaucous,  and  glabrous  save  for 
some  bristle-bearing  pustules  on  the  upper  surface  of  the  lower  leaves;  cauline 
leaves  all  sessile  and  clasping  by  an  auricled  base;  lower  leaves  irregularly 
serrate  or  denticulate,  and  pinnatifid  or  pinnate  with  the  terminal  segment 
very  large  and  the  lateral  segments  sessile  by  a  broad  base  and  more  or  less 
decurrent  on  the  rachis;  upper  cauline  lanceolate  and  entire;  flowers  6  to  8 
lines  broad;  sepals  narrowly  oblong,  yellowish,  ascending;  petals  with  elliptic 
blade;  pods  terete,  1*4  to  1%  in.  long,  narrowed  into  a  subulate  beak,  tipped 
with  a  flat  stigma. 

Very  common.     Feb.- Apr.     It  is  the  Turnip  of  the  gardens  run  wild. 

2.  B.  arvensis  (L.)  B.S.P.  Charlock.  Herbage  light  green,  hispid  with 
scattered  hairs;  leaves  pinnatifid  with  a  large  shallowly  lobed  terminal 
segment  and  usually  a  pair  of  much  smaller  angular  segments  on  the  rachis, 
or  ovate  or  triangular-ovate  and  lobed  or  denticulate;  upper  leaves  deltoid- 
ovate  to  ovate-lanceolate,  petioled  or  sessile  by  a  narrow  base,  not  clasping; 
petals  4  to  6  lines  long;  pods  ascending  or  erect,  1  to  1%  in.  long,  with  3  to  8 
seeds  in  each  cell;  beak  flattish,  %  as  long  as  the  body,  often  containing  a 
seed;  valves  nerved. — (B.  sinapistrum  Boiss.) 

Western  Alameda  Co.;  abundant  in  alfalfa  fields  at  Yreka,  Butler,     Apr. 

3.  B.  nigra  (L.)  Koch.  Black  Mustard.  Dark  green  (not  glaucous), 
nearly  glabrous  or  with  some  scattered  stiff  hairs,  3  to  6  or  even  12  ft.  high; 
leaves  all  petiolate;  lower  lyrately  pinnatifid  or  divided;  terminal  segment  very 
large,  shallowly  lobed  and  sharply  dentate ;  upper  leaves  less  lobed  or  the  upper- 
most linear  and  entire  and  commonly  drooping  or  pendulous;  racemes  long 
and  dense;  petals  3%  lines  long,  much  longer  than  the  sepals;  pods  closely 
appressed  to  the  axis  of  the  raceme,  torulose,  indistinctly  4-sided,  beaked  by 
the  style;  seeds  nearly  black,  highly  pungent. 

Everywhere  common.    Very  abundant  in  interior  grainfields.    May-July. 

6.  RAPHANUS    L.    Radish. 

Coarse  much-branched  annuals  or  biennials.  Lower  leaves  lyrately  pinnate  or 
pinnatifid,  shortly  petioled.    Flowers  large,  purple  or  yellow,  or  becoming  white. 
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Petals  long-clawed.  Pod  thick,  beaked  by  the  stout  style,  1 -celled,  filled  with 
spongy  or  corky  tissue,  lightly  constricted  between  the  seeds  or  even  monili- 
form,  indehiscent  or  eventually  breaking  transversely  into  1 -seeded  joints. 
Seeds  subglobose,  cotyledons  conduplicate.  (Greek  raphanos,  quick-appear- 
ing, on  account  of  the  prompt  germination  of  the  seeds.) 

Flowers  purple,  pink  or  white;  pod  with  shallow  constrictions,  2  to  3-seeded 

1.     R.  sativus. 
Flowers   yellow   or   white;    pod   moniliforra,    4   to    10-seeded 2.     R.   raphanistrum. 

1.  R.  sativus  L.  Wild  Radish.  Branching  widely,  2  to  5  ft.  high;  herb- 
age nearly  glabrous  or  hispid  with  scattered  hairs;  lower  leaves  pinnately 
parted,  crenate,  the  terminal  segment  large  and  round,  the  lateral  smaller, 
ovate  or  oblong,  sessile  with  the  upper  side  adherent  to  the  midrib,  the  lower 
lobe  free;  upper  leaves  mostly  toothed,  or  with  a  few  small  lateral  segments; 
flowers  8  or  9  lines  broad,  purple  or  white;  pods  3  to  4  lines  broad,  1  to  3  in. 
long,  with  one  to  several  constrictions,  or  the  body  of  the  pod  globose  and 
1 -seeded. 

Common  weed  of  waste  places  in  towns  and  villages  about  San  Francisco 
Bay;  less  frequent  in  the  interior.    Naturalized  from  Europe. 

2.  R.  raphanistrum  L.  Jointed  Charlock.  Plants  1%  to  2  ft.  high,  al- 
most glabrous  throughout;  lower  leaves  deeply  lyrate-pinnatifid,  4  to  7  in. 
long,  the  upper  less  lobed;  flowers  6  to  9  lines  broad,  yellow  or  white;  pods 
1  to  1%  in.  long,  6  to  10-seeded,  strongly  constricted  between  the  seeds,  longi- 
tudinally grooved. 

European  weed.  Reported  at  San  Francisco  seventeen  years  ago  but  still 
rare.  Appeared  at  Berkeley  in  1899  and  in  Sacramento  Co.  (Elk  Grove)  in 
1883. 

7.    ERYSIMUM    L.    Wall  Flowee. 

Erect  stoutish  biennials  or  perennials,  simple  or  with  few  branches.  Leaves 
narrow,  entire,  dentate  or  lobed.  Flowers  large,  orange  to  light  yellow.  Sepals 
narrow,  equal  at  base  or  the  lateral  saccate.  Petals  with  slender  claws  and 
obovate  blades.  Pod  linear,  flattened,  with  1 -nerved  valves,  or  quadrangular. 
Seeds  in  1  row,  numerous,  not  margined.     (Greek  name  of  a  garden  plant.) 

Flowers  orange;  pod  4-sided;  montane  species 1.     E.  asperum. 

Flowers  cream-color  or  yellowish;  pod  flattened  parallel  to  the  partition;   littoral  species.. 

2.     E.   capitatum. 

1.  E.  asperum  DC.  Western  Wall-flower.  Herbage  scabrous-pubes- 
cent, hairs  stellately  3-parted;  stems  erect,  simple  or  branching  above,  1^4  to 
2%  ft.  high,  rather  densely  clothed  with  leaves  below;  leaves  narrow  (2  to  6 
lines  wide  and  3  to  6  in.  long,  or  the  uppermost  shorter),  entire  or  sharply 
dentate,  the  lower  slender-petioled ;  flowers  orange,  10  lines  in  diameter;  blade 
of  petal  broadly  elliptic;  sepals  narrow,  with  a  longitudinal  dorsal  ridge; 
pods  4-sided,  ascending  or  widely  spreading,  commonly  3  to  4  in.  long,  1  line 
wide,  beaked  with  a  stout  style;  seeds  oblong,  often  slightly  winged  at  one  end. 
— (E.  calif ornicum  Greene.) 

Common  on  rocky  hills:     Coast  Ranges,  Sierra  Nevada.     Mar.-Apr. 

2.  E»  capitatum  (Dougl.)    Greene.      Stout  and  low,  erect,   V2   to  IV2   ft. 
high,  leafy,  finely  pubescent;  leaves  narrow,  entire  or  repand-dentate ;  flowers 
cream-color  to  yellowish,  rarely  white,  at  first  sub-capitate,  the  axis  elonpatina 
in  fruit  and  becoming  a  short  raceme;  pods  1%  to  2y2  in.  long,  IV2  li* 
abruptly  short-pointed;  valves  flattish,  1-nerved;  seeds  brown,  sometii 

gined  but  not  winged. — (E.  grandiflorum  Nutt.) 
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Vicinity  of  the  ocean  along  the  California  coast. 

8.    ARABIS    L.    Rock  Cress. 

Ours  erect  and  tall  annuals  or  biennials,  or  caespitose  perennials.  Flowers 
rose-purple,  white  or  yellowish  white.  Sepals  greenish  or  purplish,  erect  and 
equal,  or  the  lateral  pair  slightly  saccate  at  base.  Petals  obovate  or  spatulate, 
with  narrow  claw  and  flat  blade,  commonly  much  exceeding  the  sepals.  Pod 
flattened  parallel  to  the  partition,  the  valves  more  or  less  1 -nerved.  Seeds 
more  or  less  winged;  cotyledons  accumbent,  or  in  one  species  partially  incum- 
bent.    (Name  from  the  land  Arabia.) 

Leaves  all  pinnately  parted;  plants  decumbently  branching  from  the  base;  flowers  small. 

white   1.    A.  virginica. 

Leaves  entire,   toothed  or  only  the   radical  pinnatifid. 
Tall  biennials  with  white  flowers;  sepals  greenish. 

Glaucous;   glabrous  except  at  the  base 2.     A.  glabra. 

Not   glaucous;    hirsute    throughout 3.     A.    hirsuta. 

Low,  more  or  less  tufted  perennials;  sepals  purplish,  rarely  greenish. 

Herbage  dark  green,  mostly  glabrous;  pods  nearly  straight;  seaboard  species 

4.     A.  blepharophylla. 
Herbage  more  or  less  canescent;  pods  arcuate;  montane  species 5.     A.  breweri. 

1.  A.  virginica  (L.)  Trelease.  Annual  or  biennial,  nearly  glabrous; 
branched  from  the  decumbent  base,  the  branches  7  to  15  in.  high;  leaves 
deeply  pinnatifid  with  nearly  uniform  oblong  or  linear  few-toothed  or  entire 
segments;  flowers  small,  white,  on  very  short  pedicels;  pods  spreading,  %  to  1 
in.  long,  1  line  broad,  borne  on  pedicels  1  to  2  lines  long,  beaked  by  a  short 
pointed  style;  valves  faintly  veined  or  obscurely  1-nerved  at  base;  seeds  in  1 
row. — (A.  ludoviciana  C.  A.  Mey.) 

Lower  San  Joaquin  River  banks,  San  ford;  probably  introduced  from  South- 
ern California. 

2.  A.  glabra  (L.)  Bernh.  Tower  Mustard.  Biennial;  stems  bluish 
green,  erect,  simple  (very  rarely  branched),  2  to  4  ft.  high;  herbage  glaucous, 
at  the  base  hispidulous,  above  glabrous;  radical  leaves  broadly  spatulate, 
coarsely  dentate  or  merely  denticulate,  2  to  4%  in.  long,  soon  withering;  cauline 
leaves  ovate  or  ovate-lanceolate,  entire,  clasping  by  a  sagittate  base;  flowers 
dull  white,  2  to  3  lines  long,  little  exceeding  the  sepals;  pods  strictly  erect,  even 
appressed  to  the  stem,  straight,  3  to  4  in.  long,  y2  to  %  line  wide,  on  pedicels 
3  to  5  lines  long;  seeds  in  2  rows,  narrowly  winged  or  wingless. — (A.  per- 
foliata  Lam.) 

Throughout  California:  not  rare,  but  the  plants  commonly  solitary.  Apr.- 
May. 

3.  A.  hirsuta  Scop.  Hairy  Bock  Cress.  Biennial,  more  or  less  hirsute, 
deep  green,  not  glaucous;  stems  erect,  simple  or  strictly  branched,  1 
to  3  ft.  high;  radical  leaves  oblanceolate,  the  petioles  winged,  1  to  2  in. 
long;  cauline  oblong  to  lanceolate,  commonly  entire,  sessile  by-  a  subeordate 
base;  petals  dull  white,  IMj  to  3  lines  long;  pods  strictly  erect  on  slender 
pedicels,  1  to  2  in.  long,  *£  line  wide;  style  scarcely  any;  valves  faintly 
nerved  below  the  middle  and  more  or  less  veined;  seeds  suborbicular,  very 
narrowly  margined. 

Northern  California:  Marin  Co.  (ace.  to  Greene.) 

4.  A.  blepharophylla  H.  &  A.  Biennial  or  perennial,  branched  at  base 
or  simple,  4  to  12  in.  high,  deep  green,  glabrous,  or  somewhat  hirsute  below; 
leaves  ciliate  with  forked  hairs,  the  radical  broadly  spatulate  to  obovate,  ob- 
tuse, the  cauline  oblong,  sessile,  dentate  or  entire;  flowers  large,  fragrant,  pur- 
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pie,  %  in.  long;  sepals  often  colored,  broad,  2  to  3  lines  long;  pods  erect  or 
ascending,  nearly  straight,  %  to  1  in.  long,  1  line  wide,  abruptly  beaked  by  a 
short  stoat  style;  valves  veined,  1-nerved;  seeds  in  1  row,  round-elliptical,  nar- 
rowly winged  or  scarcely  margined. 

Rocky  hilltops  near  the  sea  from  San  Francisco  to  Monterey.    Mar.-Apr. 

5.  A.  breweri  Wats.  Brewer  Bock  Cress.  Stems  many  from  the  much 
branched  crown  of  a  stout  woody  root,  2  to  6  in.  high;  herbage  stellately 
pubescent  or  canescent,  especially  below;  lower  leaves  broadly  spatulate,  entire, 
3  to  9  lines  long;  upper  leaves  lanceolate  to  oblong,  sessile  by  a  subcordate 
base  or  obtusely  auriculate;  flowers  bright  red-purple  or  nearly  white,  2  to  3 
lines  long,  the  pedicels  and  purplish  calyx  more  or  less  villous;  pods  spreading 
and  arcuate,  1%  to  2%  in.  long,  1  line  broad;  valves  1-nerved,  veined;  seeds 
orbicular,  narrowly  winged,  somewhat  in  2  rows. 

Rocky  summits  of  mountain  peaks  from  borders  of  Lake  Go.  southward  to 
Mt.  Diablo,  Mt.  Hamilton  and  Loma  Prieta.    Apr. 

9.  BARBAREA    R.  Br. 

Perennial  herbs  similar  to  the  yellow-flowered  Nasturtiums.  Stem  angular. 
Leaves  lyrate  or  pinnatifid.  Stamens  6,  distinctly  tetradynamous.  Pod 
linear,  somewhat  quadrangular,  abruptly  terminated  by  a  pointed  style,  the 
valves  strongly  1-nerved  or  carinate.  Seeds  in  1  row  in  each  cell,  turgid,  not 
margined.     (Named  after  St.  Barbara.) 

1.  B.  vulgaris  R.  Br.  Winter-cress.  Glabrous,  rather  stout,  10  to  16  in. 
high ;  radical  leaves  elliptic,  sometimes  cordate  at  base,  %  to  2  in.  long,  with  or 
without  small  supplementary  lobes  borne  along  the  petiole;  cauline  similar, 
pinnatifid,  with  the  terminal  lobe  largest  and  often  oblong-lanceolate;  raceme 
terminal  and  solitary  or  with  several  from  the  upper  axils;  petals  narrowly 
obovate  or  ob lanceolate,  the  blade  scarcely  narrowed  into  a  claw,  about  3  lines 
long,  twice  as  long  as  the  yellow  sepals;  pod  1%  in.  long. 

Along  mountain  or  hill  streams:  Goast  Ranges  and  Sierra  Nevada.  June- 
July. 

10.  NASTURTIUM    L. 

Nearly  or  quite  glabrous  annuals  or  perennials,  sometimes  growing  in  water, 
mostly  in  wet  places.  Leaves  toothed  or  pinnatifid  or  pinnately  divided. 
Flowers  small,  white  or  yellow.  Sepals  spreading  in  anthesis.  Petals  scarcely 
clawed.  Stigma  capitate,  nearly  sessile.  Pod  linear  or  oblong,  terete  or 
nearly  so,  valves  mostly  1-nerved.  Seeds  minute,  in  2  rows  in  each  cell;  cotyle- 
dons accumbent.  (Latin,  nasus,  nose,  and  tortus,  twisting,  the  nostrils  affected 
by  the  pungent  herbage.) 

Flowers  white;  petals  distinctly  clawed,  nearly  twice  the  length  of  the  sepals 

1.  N.  officinale. 
Flowers  yellow;  petals  scarcely  clawed,  little  longer  than  the  sepals. 

Pods   linear,   curved   upward 2.     N.    curvisiliqua. 

Pods  oblong,  turgid,  straight 3.     N.  palustris. 

1.  N.  officinale  R.  Br.  Water-cress.  Stems  ascending  or  prostrate  at  base 
and  rooting  at  the  nodes,  the  herbage  glabrous;  leaflets  or  segments  3  to  9, 
ovate  or  nearly  round,  the  terminal  always  the  largest,  or  the  lowest  leaves 
without  lateral  leaflets;  flowers  white,  2  to  2^  lines  broad;  petals  nearly  twice 
the  length  of  the  sepals;  pods  divaricately  spreading,  %  to  1  in.  long,  the 
pedicels  about  as  long. 

Abundant  in  slow-flowing  creeks   (especially  where  not  bordered  by  trees' 
and  about  springs  in  the  mountains.     Naturalized  from  Europe. 
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2.  N.  curvisiliqua  Nutt.  Western  Yellow-cress.  Stems  branching, 
erect  or  decumbent,  %  to  1%  ft.  long;  herbage  sparsely  pubescent;  leaves 
pinnatifid  or  pinnately  parted  (the  segments  varying  from  linear  and  commonly 
entire  to  oblong  or  ovate  and  either  entire,  toothed  or  pinnatifid),  mostly  %  to 
2  in.  long,  or  the  lowest  or  radical  much  longer ;  pods  linear,  terete,  more  or  lese 
curved,  4  to  7  lines  long,  the  pedicels  %  to  ll/2  lines  long. 

Frequent  in  stream  beds,  margins  of  pools  and  marshy  places,  from  San 
Mateo  Co.  and  the  Oakland  Hills  northward  through  the  Coast  Ranges  and  the 
Sacramento  Valley.      Exceedingly  variable  in  foliage. 

3.  N.  palustris  DC.  Marsh  Yellow-cress.  Biennial,  erect,  branching, 
2  to  5  ft.  high,  usually  glabrous;  leaves  oblong-lanceolate  in  outline,  coarsely 
toothed  or  deeply  pinnatifid  with  the  oblong  lobes  dentate;  pods  oblong,  turgid, 
2  to  3  lines  long,  obtuse,  the  pedicels  nearly  as  long. 

Lowlands  of  the  Sacramento  River. 

11.    DENT  ARIA  L.     Toothwort. 

Glabrous  perennials.  Stems  and  one  or  two  long-pet ioled  radical  leaves 
from  tuberous  rootstocks,  the  stems  rarely  branched  and  sparingly  leafy.  Flow- 
ers large,  white  or  rose-tinted.  Petals  with  slender  claws  and  ovate  spreading 
limb,  much  longer  than  the  sepals;  these  equal  at  base,  erect  or  nearly  so.  Pod 
linear,  flattened,  parallel  to  the  partition,  stout,  attenuate  above  into  the 
slender  style,  the  valves  and  partitions  not  nerved;  seeds  wingless.  (Latin, 
dens,  a  tooth,  the  rootstocks  toothed  in  some  species.) 

Leaves    (at  least   the  cauline)    trifoliate 1.     D.    inlegrifolia. 

Leaves  all  undivided 2.     D.   cardiophylla. 

1.  D.  integrifolia  Nutt.  Milk-maids.  Stems  mostly  one  from  the  root- 
stock,  erect,  1  ft.  high,  the  herbage  rather  fleshy;  radical  leaves  simple  or 
trifoliolate,  the  leaves  or  leaflets  mostly  orbicular,  minutely  dentate,  and  %  to  1 
in.  long;  cauline  trifoliolate,  the  leaflets  ovate  to  lanceolate;  raceme  mostly 
single;  corolla  white,  6  lines  broad;  sepals  green  or  dull  red;  siliques  with 
dull  red  valves. 

Abundant  in  the  valleys  and  on  the  plains,  often  whitening  the  fields  in 
Feb.  and  Mar.     Variable. 

2.  D.  cardiophylla  (Greene)  Robinson.  Erect,  stoutish,  8  to  13  in.  high; 
radical  leaves  undivided,  broadly  cordate,  slightly  and  somewhat  angulatelv 
lobed  and  mucronately  denticulate,  1  to  2%  in.  wide;  cauline  similar,  tapering 
from  within  the  broad  sinus  to  a  petiole  %  to  1  in.  long;  flowers  white; 
siliques  slender-beaked. 

Vaca  Mts.  at  low  altitudes,  Jcpson  (1885),  Piatt  (1898). 

12.    CARDAMINE  L.     Bitter- cress. 

Ours  annual  with  fibrous  roots  and  leafy  stems;  leaves  pinnate,  the  radical 
in  a  rosette.  Very  near  Dentaria  and  scarcely  separable,  but  the  flowers 
smaller  (in  ours  1  to  IV2  lines  long)  and  pods  narrower.  (Ancient  Greek  name 
of  some  species  of  Cress.) 

1.  C.  oligosperma  Nutt.  Erect,  slender,  unbranched  or  branching,  3  to 
14  in.  high,  hispidulous  or  glabrous;  radical  leaves  in  a  rosette,  these  and  the 
cauline  leaves  pinnate,  1%  in.  long  or  less;  leaflets  5  to  11,  little  unequal,  with 
a  notch  in  each  side  toward  the  apex,  1  to  4  lines  long,  petiolulate;  petals  white, 
much  surpassing  the  sepals;  silique  6  to  9  or  12  lines  long;  valves  separating 
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and  falling  in  a  close  coil  while  still  green-herbaceous;  pedicels  2  lines  long, 
little  accrescent  in  fruit. 

Under  oaks  and  other  trees  in  openly  wooded  country.  Oakland  Hills  and 
Marin  Co.  to  Napa  Valley  and  Mendocino  Co.  and  far  northward. 

13.    TROPIDOCARPUM  Hook. 

Erect  or  diffusely  spreading  annuals  with  pubescent  herbage,  pinnatifid 
leaves  and  leafy  racemes  of  rather  small  yellow  flowers.  Sepals  concave,  ovate- 
oblong,  spreading.  Petals  cuneate-obovate.  Stamens  tetradynamous ;  anthers 
roundish.  Style  slender,  sometimes  short.  Pod  completely  or  partially  2-celled, 
or  1 -celled,  strongly  flattened  contrary  to  the  narrow  partition,  or  only  the 
upper  part  flattened,  or  somewhat  inflated;  valves  2  to  4,  opening  from  above; 
seeds  in  2  to  4  rows.  (Greek  tropis,  keel,  and  karpos,  fruit,  in  reference  to 
the  carina te  valves  of  the  capsule.  For  an  interesting  study  of  the  fruit  of 
Tropidocarpum  see  Robinson  in  Erythea,  iv.  109.) 

Plants,  when  robust,  with  mostly  straggling  branches;  pods  2-valved  and 

Two-celled 1.     T.  graciie. 

One-cellea,  but  the  partition  persistent  above 2.     7*.   dubium. 

Plants  commonly  erect;  pods  4-valved   and   1  celled 3.     T.   capparideum. 

1.  T.  graciie  Hook.  Erect  or  at  last  very  diffuse;  leaves  pinnatifid, 
the  segments  commonly  linear,  acutish,  cleft  or  entire;  leaves  of  the  inflores- 
cence similar  but  reduced;  pedicels  axillary,  3  to  10  lines  long,  spreading; 
stamens  very  unequal;  pods  linear,  strongly  obcompressed  throughout,  tardily 
dehiscent;  style  slender;  seeds  in  2  rows. 

On  or  near  low  hills  of  the  inner  Coast  Ranges  from  Tehama  Co.  and  the 
Marysville  Buttes  southwestward  to  Vacaville,  Mt.  Diablo  and  Southern  Cali- 
fornia. Although  a  native  it  finds  improved  conditions  of  existence  in  the 
lower  San  Joaquin  Valley,  an  agricultural  region  (E.  W.  Hilgard,  1890). 

2.  T.  dubium  Davidson.  Decumbent,  the  branches  6  to  12  in.  long; 
radical  leaves  regularly  pinnatifid  with  3-toothed  segments,  pctioled,  2  to  3  in. 
long;  cauline  leaves  mostly  sessile,  with  linear  segments;  stamens  tetradynamous, 
but  not  markedly  unequal;  pedicels  said  to  be  arcuate;  pods  %  to  1^  in. 
long,  1  line  wide,  only  the  upper  portion  obcompressed;  partition  not  present, 
except  in  the  upper  third  or  fourth. 

Eastern  Contra  Costa  Co.  and  Southern  California. 

3.  T.  capparideum  Greene.  Stem  stoutish,  erect,  mostly  less  than  1 
ft.  high,  simple  or  sparingly  branched;  foliage  as  in  T.  graciie,  the  upper 
leaves  somewhat  more  deeply  parted  and  with  longer  subentire  segments;  pods 
linear-oblong,  7  to  10  lines  in  length,  2  lines  wide,  somewhat  inflated,  1-celled, 
conspicuously  6-nerved,  tipped  with  a  slender  style;  valves  4,  the  dehiscence 
beginning  at  the  apex;  seeds  in  4  distinct  rows. 

Alkaline  soil  from  Byron  to  Lathrop. 

14.     CAPSELLA  Medic. 

Slender  annuals  with  pinnatifid  leaves  and  small  white  flowers.  Petals 
small,  little  exceeding  the  sepals.  Pod  obcordate  or  elliptical,  strongly  or 
scarcely  at  all  flattened,  several-seeded;  valves  carinate.  Seeds  not  winged; 
cotyledons  incumbent.      (Latin  capsella,  a  little  box,  in  allusion  to  the  fruit.) 

Pod  obcordate,  or  cuneate-triangular  in  outline  with  retuse  apex,  strongly  fi>* 

1.     C.  b 
Pod  elliptic-oblong,  scarcely  flattened,  entire  at  the  apex 2.     C 

1.    C.  bursa-pastoris  Moench.      Shepherd's  Purse.      Stems  e 
or  branching,  3  to  10  or  15  in.  high,  sparsely  hispid;   radical  . 
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spreading  rosette;  lower  leaves  petioled,  pinnatifid,  rarely  entire,  the  ter- 
minal lobe  largest;  upper  leaves  merely  dentate,  sessile-auriculate ;  petals  white, 
%  to  \y2  lines  long;  pedicels  elongating  in  fruit,  4  lines  long;  pods  obcordatc, 
2V->  to  3  lines  broad,  many-seeded,  strongly  flattened. 

Common  in  pastures,  orchards  and  by  waysides;  naturalized  from  Europe. 
Variable. 

2.  C.  procumbens  (L.)  Fries.  Three  to  6  in.  high  with  ascending 
branches  from  the  base;  leaves  oblanceolate  or  spatulate,  or  the  lower  more  or 
less  pinnatifid;  flowers  minute,  Va  line  long  or  less;  sepals  ovate-elliptic,  thin- 
margined,  about  equaled  by  the  white  petals ;  pods  elliptic-oblong,  entire  at  the 
apex,  1  to  \y$  lines  long;  pedicels  filiform,  in  fruit  3  or  4  lines  long  and  divari- 
cately spreading. — (C.  divaricata  Walp.) 

Alkaline  soil  from  Vallejo  (ace.  Bot.  Cal.),  Alameda  and  Byron  southward 
to  Kern  Co. 

15.  CAMELINA  Crantz. 

Erect  annual  with  sagittate-clasping  leaves.  Flowers  small,  yellow,  in  looae 
racemes.  Pod  obovate  or  pear-shaped,  beaked  with  the  slender,  persistent 
style;  valves  convex  with  the  edges  flattened,  forming  a  narrow  margin  around 
the  pod;  partition  broad;  seeds  several  in  each  cell,  oblong,  marginless;  cotyle- 
dons incumbent.      (Greek  camai,  dwarf,  and  linon,  flax.) 

1.  C.  sativa  Crantz.  False  Flax.  Stem  simple  or  branching  above, 
1%  to  2  ft.  high,  leafy,  nearly  glabrous;  leaves  oblong  to  lanceolate,  entire 
or  dentate ;  flowers  rather  small,  light  yellow ;  pedicels  in  fruit  ascending ;  pods 
3V!>  or  4  lines  long,  2  to  2%  lines  broad. 

Old  World  weed  of  grain  fields:  Siskiyou  Co.,  Butler;  Berkeley  ace.  Greene, 

16.  ATHYSANUS  Greene. 

Low  annual,  leafy  below,  the  short  stem  divided  at  or  near  the  base  into  few 

or  many  simple  elongated  filiform  branches  or  racemes  which  are  unilaterally 

flower-bearing   throughout.      Flowers  minute,   promptly  reflexed   or   recurved. 

Petals  linear  or  none.      Stamens  6,  nearly  or  quite  equal;   filaments  Blender. 

Pod  small,   orbicular,   indehiscent,    1-celled,   or   2-celled  by   a  thin   partition, 

wingless;   cotyledons  accumbent.       (Greek  a-,  without,   and  thusanos,  fringe, 

the  fruit  wingless,  the  type  species  taken  out  of  the  genus  Thysanocarpus, 

whose  fruit  is  broadly  margined.) 

Po<ls  plane,   numerous  on  the  racemes 1.     A.  pusUlut. 

Pods  twisted  at  maturity;  racemes  lax,  the  pods  often  distant   1  in.  or  more 

2.     A.  unilateralis. 

1.  A.  pusillus  (Hook.)  Greene.  Plants  4  to  12  in.  high;  herbage  pubescent 
with  simple  or  branching  hairs;  racemes  3  to  9  in.  long;  leaves  broadly  oblong 
with  about  3  coarse  teeth  on  each  side,  3  to  5  lines  long,  rarely  varying  from 
2  to  9  lines;  ovary  1-celled;  ovules  2  to  4,  only  one  maturing,  that  attached  at 
base  of  the  pod;  fruiting  pedicels  recurved,  1  to  3  lines  long;  pods  orbicular, 
strongly  flattened  :K  to  1  line  long,  hispid  all  over  with  hooked  hairs. — (Thy- 
Hanocarpus  pusillus  Hook.) 

Common  everywhere  on  low  hills  and  gravelly  plains  in  the  Coast  Ranges; 
also  occurring  in  the  Sierra  Nevada  foothills. 

2.  A.  unilateralis  (.lones)  Jepson.  Habit  of  the  preceding;  racemes  lax, 
diffuse,  or  horizontal  and  trailing,  in  age  rigid  and. wiry,  6  to  18  in.  long; 
pods  round-oval,  1  to  \\U  lines  broad,  hispidulous,  twisted  when  mature,  the 
pedicels  thick,  recurved,  %  to  1  line  long;  seeds  6  to  10. — (Draba  unilateralis 
Jones.) 
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Hillsides  and  valleys  of  the  interior  and  of  the  inner  Coast  Ranges  from 
(V>lusa  Co.  to  LiVermore  Valley  and  southward.     Apr. 

17.    THYSANOCARPUS  Hook. 

Slender  erect  annuals  with  the  stems  commonly  sparingly  branched  or  often 
simple,  and  minute  white  or  purplish  flowers.  Sepals  ovate,  spreading.  Petals 
spatulate.  Stamens  6,  subequal,  with  slender  filaments.  Ovary  1 -celled,  1- 
ovuled,  becoming  an  indehiscent  fruit;  this  much  flattened  and  winged,  or- 
bicular in  outline,  the  body  disk-shaped  or  plane  on  one  side  and  convex  on 
the  other,  the  wing  with  small  holes  or  perforations  or  with  radiating  nerves 
(rays)  or  toothed.      (Greek  thusanos,  fringe,  and  karpos,  fruit.) 

Fruiting  pedicels  more  or  less  recurved  their  whole  length. 

Wing  of  the  obovate  fruit  with  radiating  nerves,  mostly  without  holes 

1.     T.   curvxpes. 

Wing  of  the  commonly  roundish  fruit  perforated 2.     T.  clegons. 

Wing  of  fruit  scarious,  not  perforated,  the  radiating  nerves  none  or  very  short 

3.     T.  emarginatus. 

Fruiting  pedicels  straight  or  recurved  only  at  the  very  tip;  wing  broad  with  conspicuous 

rays 4.     T.  radians. 

1.  T.  curvipcs  Hook.  Fringe-pod.  Slender,  1  to  1%  ft.  high,  more  or 
less  pubescent  or  hirsute;  cauline  leaves  linear  or  lanceolate,  sessile  and  auricled 
at  base,  the  upper  entire,  the  lower  dentate  or  denticulate;  radical  leaves  often 
narrowed  at  base  to  a  petiole,  commonly  sinuate-pinna tifid,  with  triangular 
acute  or  acuminate  lobes;  fruit  obovate  varying  to  round-obovate,  pubescent 
or  glabrous,  1%  to  3  lines  long,  often  very  convex  on  one  side;  wing  narrow, 
rather  crowded  with  broad  rays;  pedicels  recurved. 

Frequent  everywhere  in  the  open  hill  country  of  California.      Apr.-May. 

2.  T.  elegans  F.  &  M.  Lace-pod.  Bather  stout,  with  few  branches; 
lower  leaves  repand-toothed ;  fruit  nearly  orbicular,  3  to  4  lines  long,  the  body 
densely  tomentose;  wing  with  large  ovoid  perforations  between  the  rays,  the 
margin  membranaceous  and  entire. 

Middle  North  Coast  Ranges;  Antioch;  Sierra  Nevada  foothills. 

3.  T.  emarginatus  Greene.  Freely  branching  from  the  base,  1V2  ft.  high; 
herbage  ostensibly  glabrous  but  the  plant  at  the  fruiting  stage  hispidulous  under 
a  lens,  at  least  on  the  lower  parts;  cauline  leaves  linear,  lanceolate,  sessile,  not 
auricled;  flowers  and  radical  leaves  unknown;  fruit  2  to  2%  lines  long,  gla- 
brous; the  wing  scarious,  entire,  destitute  of  radiating  nerves  or  these  very 
short,  sometimes  deeply,  always  slightly  emarginate  at  the  apex. 

Mt.  Diablo;  Antioch.      Too  near  to  and  evidently  passing  into  T.  curvipes. 

4.  T.  radians  Ben th.  Rarely  branching,  1  to  1%  ft.  high;  radical  leaves 
runcinate-pinnatifid,  the  cauline  ovate-lanceolate,  auriculate-clasping ;  fruit 
orbicular,  4  lines  broad,  glabrous  or  tomentose,  the  edge  of  the  body  divided 
into  radiating  spoke-like  nerves  which  disappear  abruptly  just  within  the 
margin  of  the  white-membranaceous  wing;  pedicels  straight,  abruptly  recurved 
at  the  very  summit. 

Low  hills  or  rolling  plains,  infrequent,  but  widely  distributed  in  central  Cali- 
fornia: Healdsburg;  Sonoma;  Vacaville;  Antioch;  Linden.      Apr.-May. 

AlysSUm  maritimum  (L.)  Lam.  Sweet  Alyssum.  Low  branching  ?**«»«- 
nial  herb  with  narrowly  lanceolate  or  linear  leaves  and  white  flowe 
long;  petals  twice  as  long  as  the  deciduous  sepals;  filaments  not  toe 
orbicular,  2-seeded. — An  escape  from  the  gardens.  A.  calycinum 
Alyssum.  Annual  with  decumbent  branches;  petals  yellowish  whit* 
exceeding  the  sepals;  sepals  persistent  about  the  base  of  the  fruit; 
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of  the  shorter  stamens  toothed  at  base. — Naturalized  at  Yreka,  Butler;  said 
to  be  adventive  in  the  Bay  region. 

18.    LEPIDIUM  L.  Pepper-grass. 

Ours  low  annuals  (one  perennial)  with  toothed  or  pinnatifid  leaves  and  very 
small  flowers  (1  line  long  or  less).  Petals  white  or  none.  Stamens  6,  4 
or  2.  Pod  a  round,  ovate,  or  broadly  oblong  ailicle,  strongly  obcompressed,  and 
in  ours  notched  or  lobed  at  the  more  or  less  winged  apex;  valves  acutely  carin- 
ate,  the  cells  1 -seeded.  Style  not  persistent  in  fruit.  Cotyledons  incumbent. 
(Greek  lepidion,  a  little  scale,  in  reference  to  the  flattened  pods.) 

Silicle  notched  at  apex,  not  reticulated  or  only  faintly. 
Petals  present;  erect  plants. 

Leaves  toothed ;  pedicels  terete 1.     L.  medium. 

Lower  leaves  pinnatifid;   pedicels  flattened .•••••. %•  .  L.   nitidum. 

Petals  none;   plants  diffuse  or  prostrate;   leaves  pinnatifid 3.     L.  bipinnatifidum. 

Silicle  winged  at  apex  with  two  lobes  or  teeth  and 

Conspicuously  reticulated;  dwarfs  with  mostly  prostrate  or  decumbent  stems;  wings  or 
teeth  approximate  or  parallel  and 

Nearly  as  long  as  the  body 4.     L.  latipex. 

Very  short 5.     L.  dictyotum. 

With  finer  reticulations;  teeth  divergent. 

Pedicels   erect  or   ascending,   shorter  than   the   silicles;    teeth   very   prominent;   sinus 

triangular 6.     L.  strictum. 

Pedicels  spreading  or  retrocurved,  longer  than  the  silicles;  sinus  broad  and  rounded... 

7.     L.  oxycarpum. 

L.  draba  L.  Hoary  Cress.      Perennial,  with  grayish  herbage;  stems  several 

from  the  ground,  1  ft.  high,  leafy  below  and  branching  at  summit  so  as  to 

form  a  panicle  of  racemes;  leaves  large,  ovate,  sagittate-clasping  at  base  and 

with  scattered  minute  teeth  on  the  margin;   pod  somewhat  cordate,  neither 

notched  nor  winged. — Garden  plant,  occasional  as  an  escape  in  the  Bay  region; 

Menlo.      Thoroughly  naturalized  and  filling  fields  at  Yreka,  Geo.  D.  Butler. 

1.  L.  medium  Greene.  Tall  Pepper-grass.  Stem  erect,  1  to  2  ft.  high, 
simple  below,  paniculately  branching  above  and  bearing  numerous  racemes  2 
to  3  or  even  6  in.  long;  herbage  ostensibly  glabrous;  leaves  oblanceolate  (the 
radical  oblong),  narrowed  at  base  to  a  petiole,  sharply  serrate,  2  to  3  in.  long; 
rameal  leaves  linear,  serrate  only  towards  the  apex,  shorter;  petals  white; 
silicles  round,  1%  lines  long,  nearly  as  broad,  notched  at  the  very  narrowly 
winged  apex;  pedicels  2  lines  long,  widely  (or  even  horizontally)  spreading. 

Common  in  Scott  Valley,  Lake  Co.,  and  southward  to  Napa  Valley.  Widely 
distributed  in  the  western  U.  S. 

2.  L.  nitidum  Nutt.  Common  Pepper-grass.  Tongue-grass.  Branching 
from  or  near  the  base,  1  to  6  (or  10)  in.  high,  the  branches  mostly  simple; 
herbage  glabrous ;  leaves  4  in.  long  or  less,  the  upper  almost  or  quite  entire,  the 
lower  pinnatifid  with  the  rachis  ligulate  and  bearing  remote  entire  or  laciniately 
toothed  lobes;  petals  white,  less  than  1  line  long,  obovate,  with  no  distinct 
claw;  stamens  6,  but  the  2  shorter  mere  rudiments;  silicles  round,  with  a  nar- 
row margin,  abruptly  notched  at  apex,  1*£  to  2  lines  long,  plane  on  the  upper 
face,  convex  on  the  lower,  often  dark  purple,  glabrous  and  shining. 

Common  everywhere  on  the  California  plains,  low  hills  and  in  the  valleys. 
North  to  Washington.     Feb.-Apr. 

3.  L.  bipinnatifidum  Desv.  Wayside  Pepper-grass.  Stems  3  to  6  in. 
long,  freely  branching  from  the  base,  diffuse  or  even  prostrate,  the  plants  often 
closely  matting  the  ground;  herbage  light  green,  puberulent  or  glabrate;  leaves 
pinnatifid  or  the  lowest  bipinnatifid;  racemes  numerous,  dense  and  rather 
narrow;   petals  none;   silicles  round,  nearly  1^2  lines  long,  glabrous,  faintly 
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reticulate,  the  teeth  at  the  apex  short  and  obtuse;  fruiting  pedicels  ascending, 
scarcely  exceeding  %  line. — (L.  menziesii  of  Bot.  Cal.) 

Common  in  hard  beaten  soil,  by  paths  and  waysides,  throughout  California. 
Naturalized  from  South  America. 

4.  L.  latipcs  Hook.  Long-winged  Pepper-grass.  Stems  several  from 
the  base,  very  thick  and  stout,  1  to  2  in.  long,  recurved-prostrate ;  herbage 
slightly  pubescent;  leaves  pinnatifid  with  few  linear  often  toothed  segments, 
3  to  5  in.  long,  the  rachis  ligulate,  2  lines  broad,  often  dilated  into  a  terminal 
lanceolate  lobe;  segments  remote,  5  to  6  lines  long;  racemes  very  dense  and 
often  capitate,  %  to  1%  in.  long;  petals  broadly  spatulate,  greenish,  rounded 
at  the  apex,  1  line  long,  much  exceeding  the  short  sepals;  silicles  broadly 
oblong  or  oval,  3  lines  long,  2  lines  broad,  strongly  reticulated,  sparingly  pubes- 
cent, winged  at  apex  with  two  broad  acute  teeth  nearly  as  long  as  the  body, 
the  sinus  between  the  teeth  or  wings  a  narrow  cleft. 

Beds  or  margins  of  winter  pools  on  the  plains  or  in  alkaline  flats:  Willows; 
College  City;  Round  Valley;  St.  Helena;  Elmira;  Martinez;  Hollister  and 
southward  to  Southern  California.     Mar.- May. 

5.  L.  dictyotum  Gray.  Branches  several  from  the  base,  decumbent,  or 
at  length  ascending,  1  to  2  in.  long;  leaves  pinnatifid,  the  segments  few,  linear 
and  remote;  petals  little  exceeding  the  sepals  or  wanting;  silicles  1%  lines  long, 
broadly  elliptic,  finely  reticulated,  pubescent,  with  short  obtuse  wings  or  teeth 
at  the  summit,  the  sinus  narrow;  pedicels  ascending,  flattened. 

Alkaline  soils  from  Alameda  (ace.  to  Greene)  and  Livermore  southward 
to  Southern  California.     Mar.-Apr. 

6.  L.  strictum  Rattan.  Branching  from  the  base,  the  branches  compara- 
tively simple,  suberect  or  diffuse,  4  to  12  in.  high;  leaves  with  few  pinnate 
segments  or  entire;  stamens  4;  silicles  glabrous,  lightly  reticulated,  2  to  2% 
lines  long,  with  2  widely  divergent  lanceolate  wings  or  teeth  at  apex  often  % 
as  long  as  the  elliptic  body;  pedicels  flattened,  in  fruit  rather  shorter  than  the 
pod. 

Lower  San  Joaquin  Valley  and  the  Montezuma  Hills. 

7.  L.  oxycarpum  T.  &  G.  Very  slender,  branched  from  the  base,  the 
branches  elongated,  erect  or  ascending,  4  to  6  in.  long,  bearing  flowers  more 
than  half  their  length;  leaves  narrow,  linear  and  subentire,  or  pinnatifid  with 
a  few  acute  linear  segments ;  sepals  very  unequal,  caducous,  %  line  long ;  petals 
none;  stamens  2;  silicles  roundish,  glabrate,  finely  reticulated,  1%  lines  long, 
tipped  with  2  very  short  and  acute  widely  divergent  teeth;  pedicels  widely 
spreading  or  retrocurved,  very  slender,  flattened,  1%  lines  long. 

19.     CORONOPUS  Gaertn. 

Prostrate  annuals  (exhaling  a  heavy-scented  odor),  with  pinnatifid  leaves  and 
short  racemes  of  minute  greenish  white  flowers.  Sepals  oval,  equal  at  base, 
spreading.  Stamens  often  only  2  or  4.  Silicle  small,  more  or  less  didymous, 
flattened  contrary  to  the  narrow  partition,  the  surface  strongly  wrinkled  or 
tuberculate;  valves  of  the  pod  falling  away  at  maturity  from  the  persistent 
axis  as  closed  or  nearly  closed  nutlets.  Cotyledons  incumbent 
korono,  crow,  and  pous,  foot,  because  of  the  shape  of  the  leaves.) 

Fruit  notched  at  summit  and  at  base,  strongly  didymous,   wrinkled 1 

Fruit   not   notched  jabove,   obscurely   didymous,   strongly   roughened   and  « 

1.    C,  didymus  (L.)  Smith.     Wart-cress.     Herbage  heavy-see. 
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ly  hairy  or  almost  glabrous ;  stems  numerous,  freely  branching,  diffuse  or  pros- 
trate, 1  to  2  ft.  long;  leaves  1  in.  long  or  less,  pinnately  parted  into  entire  or 
sharply  toothed  segments;  flowers  minute,  greenish  white;  pods  small,  about 
1  line  broad,  notched  both  above  and  below,  thus  appearing  transversely  2-lobed 
or  didymous,  each  lobe  turgid  and  finely  wrinkled. — (Senebiera  didyma  Pers.) 
Naturalized  South  American  weed,  near  dwellings:  Montezuma  Hills;  San 
Francisco;  Berkeley,  1900;  Sonoma  Co.,  1897;  Bolinas  Bay,  1896;  Amador  Co., 
1892. 

2.  C.  ruellii  All.  Swine-cress.  Stems  stouter;  leaves  pinnately  parted 
(the  segments  mostly  M»  in.  long  and  deeply  2  or  3 -toothed),  long-petioled,  2 
to  2%  in.  long;  pods  flattened,  1%  to  1%  lines  broad,  not  notched  at  summit 
nor  scarcely  2-lobed  but  strongly  roughened,  both  muricate  and  cristate.— 
(Senebiera  coronopus  Poir.) 

Naturalized  European  weed:  San  Francisco. 

CAPPARIDACEAE.     Caper  Family. 

Our  herbs  with  palmately  compound  alternate  leaves  and  fugacious  or  de- 
ciduous stipules.  Flowers  complete,  in  bractcd  racemes.  Sepals  4,  sometimes 
united  at  base.  Petals  4.  Stamens  in  ours  6  (in  other  genera  often  many), 
more  or  less  unequal,  commonly  inserted  on  the  very  base  of  the  calyx,  or 
hypogynous.  Ovary  raised  on  a  stipe,  1  or  2-celled,  composed  of  2  carpels. 
Valves  in  fruit  separating  from  the  placentae  and  releasing  the  many  seeds,  or 
the  valves  1 -seeded  and  separating  from  the  axis  as  nutlets. 

Cleomella  obtusifolia  Torr.  Branching  annual  with  3  leaflets  and  tufts 
of  deciduous  bristles  for  stipules;  flowers  yellow;  pods  1 -celled,  small,  few- 
seeded,  with  the  valves  produced  laterally  into  acute  horns. — Mohave  Desert. 

1.     WISLIZENIA  Engelm. 

Erect  branching  rank-scented  annuals.  Leaves  with  3  leaflets  and  with  mi- 
nute deciduous  bristles  for  stipules.  Flowers  yellow.  Stamens  with  long  fili- 
form filaments,  much  exserted.  Stipe  in  fruit  refracted  upon  the  pedicel.  Pod  2- 
seeded  and  didymous;  each  valve  closely  contracted  upon  its  seed  and  falling 
away  with  it,  therefore  like  a  nutlet.  (Dr.  A.  Wislizenius,  who  collected  in 
early  days  in  California.) 

1.  W.  refracta  Engelm.  Stink- weed.  One  to  2  (or  6)  ft,  high;  leaflets 
obovate  to  oblong,  4  to  9  lines  long,  rather  longer  than  the  petiole;  raceme 
dense,  in  age  usually  much  elongated;  petals  1%  lines  long;  stamens  and  ovary 
exserted;  pods  1%  to  2  lines  broad,  the  lobes  strongly  divergent  and  crested  or 
toothed  at  apex,  the  cells  separated  by  a  partition  with  a  single  rather  large 
perforation;  stipe  in  fruit  2  to  4  lines  long;  style  persistent  and  bristle-like. 

Sacramento  to  Lathrop  and  southward  in  the  San  Joaquin  Valley.  A  bee 
plant,  called  by  some  bee-keepers,  "  Jackass  Clover."  .  Said  to  bloom  heavily 
only  every  other  year. 

CRASSULACEAE.    Stone-crop  Family. 

Succulent  herbs  with  entire  exstipulate  leaves.  Flowers  in  cymes,  small, 
perfect  and  regular.  Sepals,  petals  and  pistils  of  the  same  number  (in  ours  4 
or  5),  and  the  stamens  as  many  or  twice  as  many.  Petals  generally  slightly 
perigynous,  distinct  or  united  at  base.  Fruit  consisting  of  dry  many-seeded 
follicles.  Receptacle  usually  with  nectar-bearing  scales  on  the  receptacle,  one 
behind  each  pistil. 
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Leaves  opposite;  the  stamens  as  many  as  the  petals;  diminutive  annuals 1.     Tillaea. 

Leaves  alternate,  the  basal  in  conspicuous  rosettes;  stamens  twice  as  many  as  the  petals. 

Perennials  or  annuals;   petals  distinct;   follicles  often   spreading  when   fully  ripe 

2.     Sedum. 

Perennials,  coarser  than  the  last;  petals  more  or  less  united  at  base;   follicles  erect  or 

suberect    3.     Cotyledon. 

1.    TILLAEA  L. 

Small  and  slender  glabrous  annuals  with  opposite  leaves.  Flowers  minute, 
axillary,  white  or  pinkish.  Sepals  and  petals  3  to  5  (in  ours  4),  distinct  or 
united  at  base,  the  stamens  as  many.  Pistils  distinct,  with  almost  obsolete 
styles.  Follicles  4,  1  to  several-seeded,  the  seeds  striate  longitudinally. 
(Michael  Angelo  Tilli,  Italian  botanist.) 

Flowers   clustered;   petals  broadly  subulate;   follicles   1   to  2-seeded 1.     T.  minima. 

Flowers  solitary;   petals  oblong;   follicles  several  seeded 2.     T.   drummondii. 

1.  T.  minima  Miers.  Simple  or  with  several  ascending  or  erect  branches, 
%  to  3  in.  high;  herbage  of  the  adult  plants  reddish;  leaves  ovate  or  oblong, 
obtuse,  1  line  long;  flowers  axillary,  subsessile  or  occasionally  on  pedicels  1 
or  2  lines  long;  sepals  equaling  the  broadly  subulate  petals;  follicles  1  to  2- 
seeded. 

Common  on  finely  disintegrated  sandstone  or  other  rock,  from  Solano  Co. 
and  Sonoma  to  Berkeley  and  Marin  Co.  and  southward.    Mar.-Apr. 

2.  T.  drummondii  T.  &  G.  Stems  very  slender,  dichotomous,  decumbent 
and  rooting  at  some  of  the  lower  nodes,  1  in.  long  or  more;  leaves  linear-oblong, 
acute,  1  to  2  lines  long ;  flowers  subsessile ;  petals  oblong,  white,  2  to  3  times  the 
length  of  the  calyx-lobes;  carpels  obtuse. 

Moist  places  in  the  lower  Sacramento  Valley.  Mar.-May.  Var.  bolanoeri 
Wats.  Stems  3  in.  long;  leaves  2  lines  long;  pedicels  elongated  in  fruit  (6 
lines  long). — San  Francisco.     May. 

2.    SEDUM  L.     Stone  Crop. 

Fleshy  glabrous  herbs,  erect  or  decumbent,  with  alternate  leaves.  Flowers 
pale  yellow  or  white,  in  terminal  often  1-sided  cymes.  Calyx  divided  nearly  to 
the  base  into  4  or  5  sepals.  Petals  distinct.  Stamens  perigynous,  the  alternate 
ones  usually  attached  to  the  petals.  Pistils  distinct,  rarely  united  at  the  base, 
becoming  few  to  many-seeded  follicles,  diverging  when  ripe;  styles  usually 
short.      (From  the  Latin  sedeo,  to  sit,  on  account  of  the  lowly  habit.) 

Basal  leaves  in  rosettes;  perennial.  ,,.,.. 

Leaves  thick,  not  nerved 1.     S.  spathuhfohum. 

Leaves  comparatively  thin,  very  obviously  nerved  when   dry 2.     5.   radiatum. 

Leaves  all   scattered,    1    to  2   lines   long ;    annual 3.   S.   pumilum. 

1.  S.  spathulifolium  Hook.  Glaucous;  leaves  flat,  obovate  or  spatulate, 
obtuse,  5  to  9  ljnes  long,  either  condensed  in  small  somewhat  depressed  rosettes 
which  are  sessile  on  the  caudex  or  on  its  prostrate  branches,  or  sessile  on  the 
flowering  branches,  the  latter  rather  smaller;  flowering  stems  ascending,  4  to 
6  in.  high;  flowers  on  short  pedicels  or  sessile,  3  lines  long,  yellow;  petals 
lanceolate,  acute,  twice  longer  than  the  ovate  acute  sepals,  scarcely  exceeding 
the  stamens  and  style. 

Common  on  rocky  walls  on  the  north  or  shady  side  of  canons: 
Oakland  Hills  and-  northward. 

2.  S.  radiatum  Wats.  Perennial;  stems  several,  simple  c 
from  a  slender  rootstock,  4  to  6  in.  high;  cauline  leaves  oblon, 
ovate,  acute,  sessile  by  a  rather  broad  base,  3  to  5  or  6  lines  loi 
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quite  as  long  as  those  of  the  globose  or  oblong  rosettes  at  the  base  of  the  stem, 
all  when  dry  delicately  but  rather  conspicuously  nerved;  sepals  short,  triangular, 
acute;  petals  yellow,  narrowly  lanceolate,  acuminate,  3  lines  long;  follicles 
broad,  abruptly  divergent  from  the  united  bases. 

Gabilan  Peak;  Mt.  Hamilton;  Marin  Co.;  Mendocino  Co.  Rarely  collected. 
Annual,  ace.  to  Greene,  and  propagating  by  deciduous  buds  formed  in  the  axils 
of  the  lowest  leaves. 

3.  S.  pumilum  Benth.  Annual;  branching  from  just  above  the  base,  or 
sometimes  simple,  2  to  4  in.  high,  very  slender;  leaves  1  to  2  lines  long,  ovate- 
oblong  ;  flowers  shortly  pediceled  or  sessile,  the  branches  of  the  cyme  mostly  2  or 
3;  sepals  minute,  triangular;  petals  linear-oblong,  acute,  1  to  1%  linen  long; 
follicles  short,  filled  by  the  single  seed. 

Upper  Sacramento  Valley  (Sierra  Nevada  foothills  and  the  Marysville 
Buttes) ;  Napa  Range,  low  hills. 

3.    COTYLEDON  L. 

Stout  perennial  herbs;  leaves  very  thick  and  fleshy,  the  basal  ones  in  a 
conspicuous  rosette;  leaves  of  the  flowering  stems  mostly  bract-like,  narrowly 
lanceolate,  or  the  upper  broader  and  shorter,  all  commonly  with  a  broad  inverse- 
ly V-shaped  clasping  base.  Flowers  large  for  the  group,  yellow  or  reddish, 
disposed  in  long  racemes  or  secund  cymes.  Petals  more  or  less  united  at  base. 
Follicles  erect  or  suberect. — In  appearance  very  similar  to  Sedum.  (Greek 
kotule,  a  shallow  cup,  the  leaves  forming  a  cup.) 


Cyme  more  or  less  flat-topped;  leaves  broad. 

Petals  oblong-ovate  or  oblong,  acute;  pedicels   1 


or  2  lines  long 1.     C.  farinosa. 

Petals  oblong-lanceolate  or  lanceolate,  acute;  pedicels  unequal,  2  to  6  lines  long  or  more. 
Petals   indistinctly    winged   on   the  back;    cyme   loose,    often   contorted;    plant   in  age 

straw-colored    2.     C.  caespitosa. 

Petals  distinctly  winged  on  back;  cyme  compact;  plant   reddish 3.     C.  plattiana. 

Cyme  with  2  to  4  racemose  divisions;  pedicels  mostly   1  to  2  lines  long. 

Inflorescence    of   simple   secund    racemes 4.     C.    laxa. 

Inflorescence   more  elongated  and  paniculately   branched 5.    C.  xetchellxi. 

1.  C.  farinosa  Baker.  Acaulescent;  usually  densely  mealy,  5  to  8  in.  high; 
leaves  oblong-lanceolate,  acuminate,  the  larger  ones  of  the  rosette  2  to  3  in. 
long;  cauline  leaves  bract-like,  broadly  lanceolate,  1  in.  long  or  less,  the  upper 
very  short;  cyme  rather  flat  and  broad,  or  with  several  small  supplementary 
branches  below  and  thus  disposed  to  be  somewhat  paniculate;  pedicels  1  or 
2  lines  long;  petals  oblong-ovate  or  oblong,  acute,  Z]/2  to  4  lines  long. 

Pacheco  Peak,  Brewer.     Very  closely  allied  to  the  next. 

2.  C.  caespitosa  Haw.  Acaulescent,  the  short  caudez  iy2  in.  thick  or 
less,  with  reddish  flesh;  herbage  glabrous,  the  younger  leaves  in  the  center 
of  rosette  glaucous,  the  stems  and  inflorescence  disposed  to  become  straw- 
yellow  in  age;  rosulate  leaves  2  to  5Vj  in.  long,  either  narrowly  oblong  (6 
to  9  lines  broad)  or  strongly  dilated  above  (V/2  in.  broad),  all  with  con- 
spicuously  acuminate  or  lanceolate-acuminate  apex;  cauline  leaves  narrowly 
lanceolate  and  bract-like,  iy2  in.  long  or  less,  the  upper  very  short  and  tri- 
angular; cyme  compound,  rather  loose  and  sometimes  few-flowered,  IVj  to  3 
in.  high,  the  whole  inflorescence  or  one  side  frequently  flexuous-  or  recurved- 
contorted;  pedicels  2  to  6  or  even  12  lines  long;  calyx-lobes  ovate,  acute,  nearly 
2  lines  long;  petals  orange  or  yellow,  oblong-lanceolate,  4  to  6  lines  long, 
indistinctly  winged  on  the  back,  fleshy  in  anthesis,  afterwards  becoming  thin 
and  scarious. 

Rocky   ridges  of  the  Coast   Ranges:    Vaca   Mts.;    Howell   Mt.      Apr.-June. 
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Var.  paniCULaTa  Jepson.      Cymes  paniculate,  the  flowering  stems  bearing  sev- 
eral peduncled  cymes  from  the  middle. — Nilcs,  Jepson. 

3.  C.  plattiana  Jepson.  Acaulescent,  3  to  8  in.  high;  leaves  more  or  less 
glaucous,  the  whole  plant,  including  the  inflorescence,  becoming  reddish;  rosu- 
late  leaves  1  to  3  in.  long,  much  like  those  of  the  preceding;  cyme  with 
numerous  flowers,  very  compact  and  flat-topped,  about  1^  to  2%  in.  broad, 
about  1%  to  1%  in.  high;  pedicels  2  to  5  lines  long;  sepals  triangular,  acute 
or  shortly  acuminate,  1%  lines  long;  petals  broadly  lanceolate,  distinctly 
winged  on  the  back,  4  lines  long. 

Inner  Coast  Range:  Mt.  Diablo;  Vaca  Mts. 

4.  C.  laxa  Brew.  &  Wats.  Nearly  acaulescent,  very  glaucous ;  flowering 
branches  stout,  1  to  2  ft.  high;  rosulate  leaves  lanceolate,  sharply  acuminate, 
3  to  4  in.  long  or  more;  inflorescence  of  2  to  4  simple  secund  racemes  3  to 
5  in.  long;  pedicels  1  to  2  (or  3)  lines  long;  sepals  ovate,  acute,  2  to  2% 
lines  long;  petals  orange-yellow  in  early  anthesis,  oblong-lanceolate,  acute 
or  acuminate,  distinctly  keeled,  5  to  7  lines  long. 

Gabilan  Range  and  southward  to  Southern  California. 

5.  C%  setchellii  Jepson,  n.  comb.  Herbage  merely  glaucous;  flowering 
branches  slender,  9  to  12  in.  high;  leaves  lanceolate  or  linear- lanceolate  and 
long-acuminate;  petals  narrowly  oblong,  acute;  racemes  many,  elongated  and 
paniculate. — (C.  laxa  Brew.  &  Wats.  var.  setchellii  Jepson.) 

Coyote  Creek,  Santa  Clara  Co. 

SAXIFRAGACEAE.     Saxifrage  Family. 

Ours   perennial  herbs   or  shrubs   with   alternate   or  basal   leaves    (opposite 

in  Whipplea)  and  no  stipules  (except  in  Ribes).     Flowers  perfect,  perigynous, 

usually  white,  often  red,  never  blue,  borne  in  racemes,  panicles  or  cymes,  or 

solitary.      Calyx  5-lobed  or  -cleft.      Petals  5.      Stamens  in  ours  definite,  5  or 

10    (or  sometimes  variable  in  Whipplea).      Ovary  partly  or  wholly  inferior, 

or  superior,  1  to  5 -celled,  the  styles  or  stigmas  as  many  as  the  cells  or  placentae, 

the  latter  either  parietal  or  axile.      Fruit  a  capsule,  follicle,  or  berry.      Seed 

with  endosperm. 

A.     Ovary  partly  inferior  or  superior;  fruit  a  capsule  or  follicle. 

Leaves  alternate  or  radical;  herbs. 

Ovary  2  (or  3)-celled  with  axile  placentae,  or  of  2  or  3  nearly  distinct  carpels. 

Stamens  10 1.     Saxifraca. 

Stamens   5    2.     Boykinia. 

Ovary  1 -celled. 

Styles  or  stigmas  2  or  3,  alternate  with  the  placentae. 

Stamens  10,  not  exserted;  petals  mostly  cleft  or  toothed;  styles  2  or  3,  very  short.. 

3.     Tellima. 
Stamens  10,  exserted,  as  also  the  2  styles;  petals  inconspicuous,  almost  filiform.... 

4.     Tiarella. 

Stamens  5;  styles  2,  little  exserted;  petals  entire,  small 5.     Heuchera. 

Stigmas  3  or  4,  sessile,  opposite  the  placentae;  cluster  of  united  sterile  filaments  alter- 
nate with  the  stamens,  i.  e.,  at  the  base  of  the  petals;   fertile  stamens  5;   flower 

solitary  on  a  scape-like  penduncle,   showy 6.     Parnassia. 

Leaves  opposite;  low  trailing  shrub;  ovary  3  to  5-celled;  stamens  mostly  10 7.  Whipplea. 

B.     Ovary    wholly    inferior;    fruit    a    berry. 

Leaves  alternate;  shrubs;   stamens  5  or  4;   ovary   1-celled 8.     Ribes. 

1.    SAXIFRAGA  L.    Saxifrage. 

Perennial  herbs,  the  leaves  entirely  or  mainly  in  a  basal  cluster.  Flowers 
corymbose-paniculate  or  solitary.  Calyx  either  free  from  or  cohering  with  the 
base  of  the  ovary,  5-cleft  or  -parted.      Petals  5,  entire,  deciduous.      Stamens 
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10.  Styles  2.  Capsule  2-beaked,  2-celled,  opening  down  or  between  the 
beaks,  or  sometimes  the  fruit  consists  of  2  nearly  separate  follicles.  Seeds 
numerous.      (Latin  saxum,  a  rock,  and  frango,  to  break.) 

Leaves  not  cordate,  longer  than  petiole;  filaments  usually  not  dilated 1.     5*.  calif ornica. 

Leaves  cordate,  the  petiole  commonly   1  to  3  times  as  long;  filaments  dilated  toward  apex 

2.     5".  mertensiana. 

1.  S.  calif  ornica  Greene.  Acaulescent;  pubescent  with  scattered  hairs, 
those  toward  summit  of  scape  distinctly  gland-tipped;  leaves  elliptic,  rather 
coarsely  serrate,  somewhat  undulate,  %  to  2  in.  long,  longer  than  the  broad 
petiole  or  nearly  sessile;  flowers  white;  lobes  of  the  calyx  ovate,  reflexed; 
petals  orbicular,  often  emarginate,  1M>  lines  long;  anthers  red,  filaments  not 
dilated;  ovary  half  coherent  with  the  calyx,  the  2  carpels  almost  distinct.— 
(S.  virginiensis  Michx.  var.  calif  ornica  Jepson.) 

Mostly  in  rocky  places  in  the  hills:   Coast  Ranges  and  Sierra  Nevada. 

2.  S.  mertensiana  Bong.  Plants  4  to  14  in.  high,  the  scape  and  leaves 
from  a  scaly  bulb-like  caudex  which  produces  bulblets;  petioles  and  scapes  more 
or  less  villous,  the  hairs  tipped  with  red  glands;  leaves  orbicular,  cordate  at 
base,  crenately  toothed,  %  to  Zx/±  in.  broad;  petioles  scarious-dilated  at  base, 
1  to  6  in.  long;  panicle  open,  often  bearing  granule-like  bulblets  in  the  axils; 
bracts  lanceolate;  flowers  white,  pendulous  after  anthesis  (the  slender  pedicels 
recurved  only  at  the  very  tip) ;  calyx- tube  very  short,  united  to  the  very  base 
of  the  ovary,  its  lobes  oblong,  reflexed  in  fruit;  petals  ovate-oblong,  2  lines 
long;  filaments  dilated  toward  the  summit,  white  and  petal-like;  carpels  almost 
wholly  united. 

Woods  of  the  North  Coast  Ranges:  Austin  Creek,  Sonoma  Co.;  Mill  Creek, 
near  Ukiah;  Idol  House,  Mendocino  Co.,  and  far  northward.      Mar.-May. 

S.  peltata  Torr.  is  a  remarkable  species  of  the  Sierra  Nevada  and  Yollo 
Bolly  Mts.,  growing  along  swiftly  flowing  mountain  streams;  it  has  peltate 
leaves  1  to  2  ft.  in  diameter  and  petioles  1  to  3Vj  ft.  high.  S.  bryophora 
Gray,  of  the  high  Sierra  Nevada,  is  4  to  5  in.  high,  with  the  scape  branching 
into  a  very  slender  panicle;  leaves  linear-oblong,  acute,  3  to  7  lines  long; 
petals  2-spotted  toward  the  base.  The  two  preceding  are  acaulescent.  S. 
tolmiei  T.  &  G.,  of  the  high  Sierra  Nevada,  has  short  leafy  stems  thickly 
covered  with  small  evergreen  sessile  leaves,  and  a  few-flowered  scape-like 
peduncle. 

2.    BOYKINIA  Nutt. 

Perennial  herbs  with  creeping  rootstocks.  Stems  simple,  bearing  a  few 
alternate  leaves  and  paniculate  or  corymbose  cymes  of  white  flowers.  Calyx- 
tube  turbinate  or  subglobose  or  ovate,  adherent  to  the  2-celled  ovary;  capsule 
2-beaked.  Petals  roundish  or  elliptic,  entire,  with  a  short  claw,  deciduous. 
Stamens  5,  short.     Styles  2.      (Dr.  Boykin  of  Georgia.) 

1.  B.  data  (Nutt.)  Greene.  Erect,  2  ft.  high  or  less,  commonly  glandular- 
pubescent,  the  bases  of  the  slender  stems  often  clothed  with  rusty  hairs;  leaves 
thin-membranaceous,  shallowly  lobed  or  incised  and  serrate,  2  to  4  in.  broad; 
petioles  long,  exstipulate,  bearing  at  base  some  rusty  bristles;  flowers  slightly 
irregular,  borne  in  a  panicle  of  secund  racemes;  calyx-lobes  lanceolate-triangu- 
lar; petals  narrow. 

Woods  of  the  Coast  Ranges  and  Sierra  Nevada. 

B.  major  Gray,  of  the  Sierra  Nevada,  may  be  distinguished  by  its  stoutness, 
conspicuous  foliaceous  stipules,  corymbose-cymose  flowers,  regular  corolla  and 
broad  petals. 
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3.    TELLIMA  B.  Br. 

Perennial  herbs  with  rootstocks.  Stems  simple,  bearing  a  simple  terminal 
raceme  of  white,  pink  or  red  flowers.  Leaves  chiefly  radical,  their  petioles 
with  stipule-like  dilations  at  the  base.  Calyx  campanulate  or  turbinate;  the 
lower  part  of  the  tube  adherent  to  the  base  or  lower  half  of  the  ovary.  Petals 
inserted  in  the  sinuses  of  the  calyx,  cleft  or  toothed,  sometimes  entire.  Sta- 
mens 10,  included.  Ovary  1-celled,  with  2  or  3  parietal  placentae  and  2  or  3 
very  short  styles.  Capsule  conical.  Seeds  numerous.  (Name  an  anagram 
of  Mitella.) 

Styles  and  placentae  commonly  3;  petals  clawed,  cleft  or  entire,  usually  white,  sometimes 
rose-tinted;  rootstocks  tuberous  or  with  grain-like  bulblets. 

Calyx-tube  turbinate,   the  lower   half  of  the  ovary  adherent 1.     T.  afhnis. 

Calyx  truncate  or  rounded  at  base,  the  ovary  almost  wholly  free.... 2.     T.  heterothylla. 

Styles  and  placentae  commonly  2;  petals  whitish,  changing  to  red,  sessile  by  a  broad  base, 

laciniate-pinnatifid;   rootstock  stout  but   not   tuberous 3.     T.  grandiftora. 

1.  T. affinis  (Gray)  Boland.  "Star  of  Bethlehem."  Stems  9  to  16 
in.  high,  hispidulous,  the  hairs  spreading  and  glandular;  radical  leaves  often 
bronze-brown,  roundish  in  outline  and  crenately  lobed,  varying  into  the  cauline ; 
cauline  mostly  parted  into  3  broad  divisions  which  are  deeply  incised  or 
merely  toothed;  pedicels  about  equaling  the  turbinate  calyx;  raceme  7  to 
10-flowered;  petals  mostly  3-toothed  at  apex,  the  central  lobe  rather  larger; 
ovary  half  inferior,  the  styles  and  placentae  commonly  3,  as  also  in  the 
next. 

Common  in  open  ground  or  open  woods:  Coast  Ranges  and  Sierra  Nevada. 

2.  T.  heterophylla  H.  &  A.  Stems  1  to  2  ft.  high;  herbage  hirsute-  or 
somewhat  scabrous-pubescent;  radical  leaves  roundish,  crenately  lobed,  *4  to 
1%  in.  broad,  the  cauline  very  variable  but  mostly  3-parted  with  the  divisions 
incised  or  toothed;  calyx  campanulate,  truncate  or  rounded  at  base;  petals 
with  a  stout  tooth  on  each  side. 

Shady  ground,  rather  common:  Coast  Ranges.  Var.  bolanderi  Jepson. 
Petals  entire  or  with  a  small  tooth  on  each  side. 

3.  T.  grandifiora  (Pursh)  Dougl.  Fringe-cups.  Stems  1%  to  2%  ft. 
high,  hirsute  with  spreading  hairs,  as  also  the  petioles;  leaves  roundish  in  out- 
line, cordate  at  base,  shallowly  3  to  5-lobed,  serrate  or  crenate,  2  to  4  in.  broad, 
the  radical  on  petioles  2  to  9  in.  long;  raceme  elongated,  many-flowere.1. ; 
pedicels  shorter  than  the  (3^  lines  long)  flowers;  calyx  10-nerved,  inflated- 
campanulate,  4  to  5  lines  long,  its  teeth  erect;  petals  reflexed,  at  first  whitish, 
changing  to  deep  red,  the  upper  portion  laciniately  cleft  into  subulate  segments, 
the  lower  portion  toothed;  filaments  scarcely  as  long  as  the  anthers;  ovary  al- 
most completely  inferior,  with  2  parietal  placentae  alternate  with  as  many 
styles. 

Coast  Range  woods  from  Santa  Cruz,  San  Francisco  and  Oakland  Hills 
northward.  One  of  the  plants  which  follows  very  closely  the  distribution  of  the 
Redwood.     Apr.-May. 

4.    TIARELLA  L.     False  Mitre- wort. 

Perennial  herbs  with  white  flowers  in  a  terminal  raceme  or  panicle.  Calyx 
almost  free  from  the  ovary,  its  lobes  ovate.  Petals  very  narrow,  with  short 
claws.  Stamens  10,  long  and  slender.  Ovary  1-celled,  compressed,  2-horned, 
the  horns  tapering  into  the  long  filiform  styles.  Capsule  membranous,  early 
dehiscent;  valves  unequal,  one  becoming  elongated,  the  other  remaining  short. 
Seeds  few  at  the  base  of  each  parietal  placenta.  (Diminutive  of  the  Greek 
tiara,  a  high  cap,  in  allusion  to  the  pistil.) 


200  SAX1PRAGACEAE. 

1.  T.  unifoliata  Hook.  Stems  sparingly  leafy,  usually  several  from  the 
base,  %  to  2  ft.  high;  leaves  roundish  or  somewhat  ovate  in  outline,  3  to 
5-lobed,  cordate  at  base,  1%  to  4  in.  broad,  the  lobes  crenate;  cauline  leaves 
2  or  3;  radical  leaves  long-petioled  (3  to  9  in.)  ;  panicle  3  to  9  in.  long;  petals 
linear-subulate  or  almost  filiform,  inconspicuous;  calyx  adherent  only  to  very 
base  of  ovary,  its  lobes  minutely  ciliolate. 

Shady  canons  and  woods,  only  near  the  coast  from  the  Santa  Cruz  Mts. 
northward. 

5.    HEUCHERA  L.     Alum  Root. 

Perenn;al  herbs  with  stout  rootstocks.  Leaves  radical,  rounded,  cordate  and 
lobed.  Flowering  stems  scape-like,  or  with  1  to  3  leaves,  bearing  an  open  or 
condensed  panicle  of  small  flowers  in  cymose  clusters.  Calyx  campamilate 
or  somewhat  turbinate,  its  tube  adnate  to  the  lower  %  of  the  ovary.  Petals 
5,  very  small  or  wanting,  when  present  inserted  on  the  throat  of  the  calyx, 
clawed  and  entire.  Stamens  5,  ours  with  slender  filaments.  Capsule  1-cellcd 
with  2  parietal  placentae,  dehiscent  between  the  2  beaks.  (J.  H.  Heucher, 
1677-1747,  German  Professor  of  Medicine.) 

Cymes  loose,  the  pedicels  longer  than  the  flowers;  calyx  turbinate  at  base 

1.     H.  micrantha. 

Cymes  close,  the  pedicels  shorter  than  the  flowers;  calyx  rounded  at  base . 

2.     H.    pilosissima. 

1.  H.  micrantha  Dougl.  Flowering  stems  1  to  3  ft.  high;  petioles  and 
stems  pilose-hirsute,  the  leaves  hirsutulous  and  the  inflorescence  glandular- 
puberulcnt;  leaves  round-  or  ovate-cordate,  2  to  4  in.  long,  obtusely  lobed 
and  crenate-toothed,  on  petioles  as  much  as  10  in.  long;  flowers  in  an  ample 
loose  panicle;  calyx  1  line  long,  shprter  than  the  slender  pedicels;  petals  nar- 
rowly oblong,  curving,  rather  shorter  than  the  calyx. 

Coast  Ranges,  common  toward  the  coast,  not  reported  from  inner  Coast 
Range;  Sierra  Nevada. 

2.  H.  pilosissima  F.  &  M.  Very  glandular  villous,  1  to  2  ft.  high;  pedi- 
cels shorter  than  the  flowers,  these  in  close  clusters  and  panicle  less  ample 
than  in  the  preceding;  calyx  globular,  1*4  to  2*£  lines  long. 

Near  the  coast,  Monterey  to  Humboldt  Co.      Perhaps  too  near  preceding. 
H.   rubescens    Torr.      Leaves  mostly   1    in.   broad   or   less;    calyx   oblong 
campanulate,  tinged  with  rose-purple. — Sierra  Nevada. 

6.     PARNASSIA  L.     Grass  of  Parnassus. 

Glabrous  perennial  herbs  with  entire  leaves  in  a  radical  tuft.  Flowers 
solitary,  white,  on  scape-like  stems,  which  commonly  bear  a  single  small  sessile 
leaf.  Sepals  slightly  united  at  base.  Petals  greenish-  or  yellowish- veined, 
each  bearing  at  base  a  cluster  of  gland-tipped  sterile  filaments.  Stamens  5, 
alternate  with  the  petals.  Ovary  1-celled;  stigmas  4  (or  3),  sessile,  opposite 
the  same  number  of  placentae.  Capsule  3  or  4-valved,  the  valves  placenta- 
bearing  along  their  middle.  Seed-coat  loose,  somewhat  winged.  (Called 
Grass  of  Parnassus  by  Dioscorides,  from  Mt.  Parnassus.) 

1.  P. palustris  L.  var.  calif ornica  Gray.  Scape  9  to  14  in.  high;  leaves 
elliptic,  1  to  1^  in.  long,  contracted  at  base  into  a  petiole  which  is  short  or 
twice  as  long  as  the  blade;  petals  oval  or  obovate,  6  to  9  lines  long;  sterile 
filaments  capillary,  20  to  24  in  a  set,  united  to  the  middle,  each  tipped  with  an 
antheroid  protuberance. — (P.  calif orniea  Greene.) 

Rare  in  the  Coast  Ranges:  Loma  Prieta;  Marin  Co.  (cf.  Erythea,  vii,  84.) 
More  common  in  the  Sierra  Nevada. 
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hiladelphus  lewisii  Pursh  var.  califobnicu8  Gray.  Deciduous  loosely 
iching  shrub  4  to  6  ft.  high;  leaves  opposite;  petals  4  or  5,  large,  white; 
tens  20  to  40;  styles  3  to  5,  distinct  at  apex;  ovary  wholly  inferior,  3  to 
lied,  loculicidally  3  to  5-valved. — Sierra  Nevada  foothills  and  up  to  4000 
along  streams;  showy  when  in  flower. 

[itella  breweri  Gray.  Small,  with  round-cordate  radical  leaves;  calyx 
ter-shaped;  petals  greenish,  pinnately  cleft  into  capillary  divisions;  sta- 
s  5,  indexed. — High  Sierra  Nevada. 

7.  WHIPPLEA  Torr. 
mall  low  under-shrub  with  opposite  leaves  and  clusters  of  small  white 
era  on  a  terminal  naked  peduncle.  Calyx-tube  wholly  adnate  to  the  lower 
;ion  of  the  ovary  which  is  about  %  free.  Stamens  10,  rarely  8,  9,  11  or  12, 
le  opposite  the  petals  somewhat  shorter,  all  dilated  at  the  base  or  below 
middle.  Ovary  3  to  5-celled,  with  a  single  suspended  ovule  in  each  cell; 
38  distinct,  subulate;  stigmas  introrse.  Capsule  septicidally  dehiscent  into 
>  5  cartilaginous  1 -seeded  portions  which  open  down  the  ventral  suture, 
sutenant  A.  W.  Whipple,  commander  of  the  Pacific  Railroad  Expedition 
n  the  Mississippi  River  to  Los  Angeles  in  1853  and  1854.) 

W.  modesta  Torr.  Stems  slender,  diffuse  or  trailing ;  branchlets, 
uncles  and  calyx-tube  pubescent;  calyx-lobes  glabrous;  foliage  with  scat- 
d  hairs,  on  the  older  leaves  often  pustulate-dilated  at  base;  leaves  %  to 
or  rarely  1%  in.  long,  ovate  or  oval-ovate,  3-nerved  from  the  base,  crenate 
re  the  middle,  short-petioled ;  clusters  mostly  4  to  9-flowered,  the  flowers 
i  becoming  somewhat  greenish;  petals  oblong  or  ovate,  contracted  at  base, 
ttding  1  line,  larger  than  the  linear  calyx-lobes;  capsule  globular;  styles 
duous. 

Toods  and  thickets  of  the  Coast  Ranges  from  Monterey  northward  to  Hum- 
It  Co.  and  east  to  Mt.  St.  Helena  and  the  Vaca  Mts.      Mar.-Apr. 

8.     RIBES   L.     Gooseberry.     Currant. 

hrubs,  either  unarmed  or  prickly.  Leaves  alternate,  palmately  lobed,  the 
ules  adnate  or  none.      Flowers  in  racemes  or  solitary,  the  pedicels  bracteo 

Calyx-lobes,  petal*  and  stamens  5  in  all  ours  except  R.  speciosum 
rx-tube  adnate  to  the  1-celled  ovary  and  more  or  less  produced  beyond  it 
lis  inserted  on  the  throat  of  the  calyx,  the  stamens  alternating  with  them 
sentae  2,  parietal.      Styles  2,  distinct  or  more  or  less  united;  stigma  term 

Fruit  a  berry.      (Ancient  Arabic  name.) 

rnless  and  without  prickles;  raceme  many-flowered  (except  no.  1);  berry  unarmed, 
rarely  glandular-bristly. — Currants. 

tares  convolute  in  the  bud;  flowers  bright  yellow;  calyx-tube  salverform 

1.     R.  aureum. 
avs  plaited  in  the  bud;  flowers  rose-red  varying  to  white. 

Leaves  thin,  glabrous  or  nearly  so 2.     R.  sanguineum. 

Leaves  thick,  very  rugulose,  more  or  less  white-tomentosc  beneath.. 3.  R.  malvaceum. 
my  and  often  prickly;  leaves  plaited  in  the  bud;  raceme  1  to  4-flowered. — Goose- 
ies. 

Sals  plane,  fan-shaped;  anthers  obtuse  and  pointless;  styles  long-villous;  berry  glabrous 

4.     R.  divaricatum. 
rtals   involute;   anthers  sagittate,   mucronate-tipped;   styles  glabrous;   berry   prickly. 

Calyx  greenish  white 5.     K.  victoris. 

Calyx  greenish,  glabrous  exteriorly;    soft  bristles  of  the  ovary  non-glandular 

6.     R.  californicum. 
Calyx  purplish,  glandular-pubescent  exteriorly;  hairs  of  the  ovary  capitate-glandular.. 

7.    R.  mensiesii. 

R.  aureum  Pursh  var.  tenuiflonim  Torr.     Shrub  4  to  8  ft.  high,  nearly 
>rous,  not  glandular;   leaves  3  to  5-lobed,  obtuse  or  truncate  at  base,  the 
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lobes  few-toothed  or  incised ;  racemes  about  1  in.  long,  loose,  with  few  to 
several  flowers,  the  bracts  foliaceous  and  conspicuous;  flowers  golden  yellow; 
calyx-tube  salverform,  3  to  4  times  the  length  of  the  oval  lobes;  berry  yellow- 
ish, 2  lines  long. 

Banks  of  streams,  Coast  Ranges  and  Sierra  Nevada. 

2.  R.  sanguineum  Pursh  var.  glutinosum  Brew.  &  Wats.  Flowering  Cub- 
rant.  Erect  or  spreading  shrub,  5  to  8  or  9  ft.  high;  bark  brownish,  shreddy; 
herbage  glandular;  leaves  thin,  orbicular-cordate  in  outline,  1  to  iy2  in.  broad, 
the  lobes  shallow  and  rather  finely  serrate;  petioles  1  to  1%  in.  long;  racemes 

1  to  2  in.  long,  the  bracts  colored;  flowers  rose-color,  5  lines  long;  pedicels 
3  lines  long,  with  2  bractlets  at  apex;  calyx  reddish,  the  lobes  elliptic,  spread- 
ing; petals  obovate,  1%  lines  long,  white,  changing  to  deep  red;  stamens  and 
style  not  surpassing  the  petals;  berry  blue-black,  with  bloom,  4  lines  in 
diameter. 

Common  in  canons  or  on  northward  slopes  near  the  coast.     Jan. -Mar. 

3.  R.  malvaceum  Smith.  Similar  to  the  preceding  but  with  stouter  branches 
and  commonly  more  strictly  erect  and  compact,  4  to  6  ft.  high;  leaves  thick, 
conspicuously  rugulose,  slightly  scabrous  above,  more  or  less  white-tomentose 
beneath;  flowers  rose-color  or  very  pale  pink;  berry  glaucous,  somewhat  his- 
pidulous  or  hairy,  the  pulp  soft  and  sweet. 

Open  hills  of  the  Coast  Ranges  about  San  Francisco  Bay:  Berkeley;  Vaca 
Mts.      Dec-Jan. 

4.  R.  divaricatum  Dougl.  Straggly  Gooseberry.  Shrub  4  to  6  ft.  high, 
with  long  straggling  branches;  bark  dull  gray;  herbage  glandular  when  young; 
subaxillary  spines  most  often  1,  sometimes  3;  leaves  roundish,  palmately  3 
to  5-cleft,  the  divisions  incised  or  crenately  toothed;  petioles  shorter  or  longer 
than  the  blades;  racemes  drooping;  pedicels  slender,  \<2  in.  long,  with  a  small 
roundish  bract  at  base;  flowers  5  lines  long;   sepals  broadly  oblong,  obtuse, 

2  lines  long,  green  without,  dull  purple  within;  petals  white,  fan-shaped,  plane, 
less  than  1  line  long;  stamens  and  style  long-exserted,  the  latter  deeply  cleft, 
long-villous  at  the  middle. 

Shaded  canons  and  flats,  mostly  near  the  coast :  *San  Francisco ;  Oakland 
Hills;  Marin  Co.;  Mendocino  Co.;  southward  to  Southern  California  and  north- 
ward to  British  Columbia. 

5.  R.  Victoria  Greene.  Victor's  Gooseberry.  Low  bush,  1%  to  2  ft. 
high,  the  branches  of  the  season  or  preceding  season  with  soft  prickles  and 
weak  spines,  the  older  branches  unarmed  and  with  gray-brown  bark;  young 
herbage  hirsutulous  and  very  viscid-glandular;  leaves  %  to  %  in.  long,  crenately 
incised,  distinctly  5-lobed,  the  lower  pair  of  lobes  much  smaller;  flowers  $ 
lines  long,  on  long  (1  to  1*4  in.)  slender  pedicels  which  bear  an  ovate  bract 
1  line  long  close  below  the  flower,  or  the  bracts  2  and  the  flowers  as  many; 
sepals  dull  white;  petals  clear  white,  similar  to  no.  7;  filaments  stoutish,  much 
surpassing  the  petals;  fruit  golden  yellow,  7  or  8  lines  in  diameter,  densely 
covered  with  slender  prickles. 

Marin  aud  Sonoiha  cos.  eastward  to  the  Vaca  Mts. 

6.  R.  calif  or  nicum  H.  &  A.  Hillside  Gooseberry.  Compact  shrub,  with 
more  or  less  flexuous  branches,  2Vj  to  4  ft.  high;  leaves  at  flowering  time  most- 
ly Vi  to  %  in.  broad,  the  entire  upper  surface  glandular-shining;  flowers 
solitary  (sometimes  2),  5  lines  long;  pedicels  with  a  couple  of  shallowly  lobed 
bracts    at    middle;    calyx   greenish,    purplish-tinged,    glabrous;    petals    white, 
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eonvolute  as  in  no.  7;  ovary  covered  with  soft  bristles  interspersed  with  short 
gland-tipped  hairs. 

Dry  exposed  slopes  of  hills  in  the  San  Francisco  Bay  region.  Distinguished 
from  the  next  by  the  soft  non-glandular  bristles  of  the  ovary. 

7.  R.  menziesii  Pursh.  Canon  Gooseberry.  Tall  openly  branched  shrub, 
4  to  8  ft.  high;  stems  with  mostly  3  strong  spines  at  the  nodes  and  also  more 
or  less  prickly,  especially  on  the  sterile  shoots;  pedicels  1  or  2-flowered,  the 
bractlet  rather  near  the  flower;  flowers  *4  in.  long;  exterior  of  calyx  more  or 
less  glandular-pubescent,  its  lobes  lurid-purple,  3  lines  long,  closely  reflexed; 
petals  white,  waxy,  involute  from  each  edge,  truncate  and  often  minutely 
crenulate-toothed  at  apex,  2  linos  long,  the  stamens  nearly  twice  as  long; 
style  exceeding  the  stamens,  2-cleft  at  apex;  ovary  covered  with  short  hairs, 
the  hairs  capitate-glandular. 

Canons  and  brushy  slopes  in  the  outer  Coast  Ranges  of  middle  California. 
Jan. -Feb. 

B.  SPECIOSUM  Pursh.  Tall  thorny  nearly  evergreen  shrub ;  leaves  dark  green, 
small,  coriaceous;  flowers  5  or  4-merous,  bright  red,  drooping;  corolla  6  to  8 
lines  long,  the  stamens  %  to  1  in.  long,  long-exserted ;  calyx-lobes  erect. — 
Monterey  to  San  Diego. 

ROSACEAE      Rose  Family. 

Herbs,  shrubs  or  trees.  Leaves  alternate,  toothed  or  divided,  ours  with 
stipules,  commonly  petioled.  Flowers  regular,  commonly  perfect,  solitary  or 
in  spikes,  racemes,  corymbs,  panicles  or  cymes.  Calyx  5  (or  4)-lobed.  Petals* 
5,  rarely  none.  Stamens  10  to  numerous,  usually  indefinite,  inserted  with  the 
petals  on  the  calyx  below  its  lobes.  Pistils  1  to  many,  distinct  and  free  from 
.the  calyx,  or  united  into  a  2  to  5-celled  ovary  which  is  nearly  or  completely 
inferior.  Fruit  a  follicle,  an  achene,  a  drupe,  a  cluster  of  drupelets  (as  in  a 
blackberry),  or  a  pome.  Seeds  with  straight  embryo;  endosperm  usually  none. 
Calyx  in  certain  genera  appearing  double  by  a  row  of  bractlets  borne  at  or 
near  the  sinuses. 

A.    Ovary  superior. 

1.  Fruit   dehiscent,   consisting  of  2   to    5   follicles;   shrubs  with   simple   leaves. — Spireak 

(Meadow  Sweet  Tribe.) 

Follicles  dehiscent  by  both  sutures,  several-seeded;  flowers  in  corymbs...  1.    Physocarpus. 

Follicles  dehiscent  by  the  dorsal  suture  or  indehiscent,   1-seeded;  flowers  in  panicles 

2.     Holodiscus. 

2.  Fruit  indehiscent,  consisting  of  I  to  many  achenes  or  composed  of  drupelets  and  styled 

a     berry." — Koseae  (Rose  Tribe). 

a.     Shrubs. 
Leaves  simple;  pistil  1,  becoming  an  achene. 

Petals  white;  leaves  linear  and  rigid;  achene  not  tailed 3.     Adenostoma. 

Petals  none;  leaves  broadly  obovate;   achene  with   long  plumose   tail.. 4.     Cercocarpus. 

Leaves  pinnately  compound;  pistils  many,  disposed  on  the  inside  of  a  globose  or  urn-shaped 

calyx-tube  which  is  lined  by  the  receptacle  and  in  fruit  termed  a  "nip;"  stems  prickly.. 

5.     Rosa. 

Leaves    simple   or   compound;    pistils   many   on    a   convex    receptacle,    becoming   drupelets 

which  are  coherent  and  form  the  fruit  called  a   "berry" 6.     Rubus. 

b.    Herbs. 
Perennials. 

Pistils  many  on  a  convex  receptacle,  becoming  achenes;  calyx  with  a  row  of  bractlets 
alternating  with   the   sepals. 

Receptacle  fleshy ;  leaves  3-f oliolate 7.     Fragaria. 

Receptacle  dry;    leaves   digitate   or   pinnate 8.     Potentilla. 

Pistil   1;  leaves  pinnate. 

Petals  yellow;  prickles  of  calyx  hooked  at  tip. % 9.  Agrjt 

Petals  none;  prickles  of  calyx  straight,  but  retrorsely  barbed 10.     A' 
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Annuals;   diminutive  plants,   with   palraately  divided  leaves;  petals  none;   pistil    (in  ours) 
1,    becoming   an    achene 11.     Alchemilla. 

3.     Trees  or  shrubs  with  simple  leaves  and  early-falling  stipules;  fruit  a  drupe. — Dkuteae 

(Cherry  Tribe.) 

Flowers    dioecious;    pistils    5 ;    drupes    1    to    4 12.     Osmaboxia. 

Flowers  perfect ;  pistil  1 ;  drupe  solitary 13.     Pbunus. 

B.   Ovary  inferior. 

Trees  and  shrubs  with  simple  leaves  and  free  stipules;  fruit  a  pome,  consisting  of  a  2  to  5- 
celled   ovary   which    is   enclosed   in   and   mostly  adherent   to   the   fleshy   calyx-tube.— 
Pomeae  (Apple  Tribe). 
Leaves  evergreen,    coriaceous;    flowers   small,    numerous    in   a  corymbose   panicle;    fruit 

bright  red,  the  2  carpels  enclosed  in  the  berry-like  calyx 14.     Heteromeles. 

Leaves  deciduous. 

Flowers  in  corymbs;  ovary  2  to  5-celled. 
Pome  drupe-like,  containing  2  to  5  bony  stones,  either  separable  or  united  into  one; 

branches  bearing  thorns 15.     Crataegus. 

Pome  containing  2  to  5  papery  or  cartilaginous  carpels,  each  2-seeded . . .  1 6.     Pyrus. 

Flowers  in  racemes,  showy;  ovary  5-celled,  each  cell  in   fruit  becoming  2 -celled  by  a 

partition    from    the    back 17.     Amelanchie*. 

1.  PHYSOCARPUS  Maxim.  Nine  Bark. 
Diffuse  shrubs  with  reddish  brown  shreddy  bark.  Leaves  simple;  stipules 
deciduous.  Flowers  white,  in  corymbs  terminating  lateral  leafy  branchlete. 
Calyx  campanulate,  5-cleft,  persistent.  Petals  5,  rounded,  equal.  Stamens 
20  to  24.  Pistils  1  to  5,  mostly  3,  somewhat  united  toward  the  base,  becoming 
as  many  inflated  2  to  4-seeded  follicles  dehiscent  along  both  sutures.  Seeds 
crustaceou8,  shining,  with  copious  endosperm. — (Greek  phusa,  bellows  or  blad- 
der, and  karpos,  fruit.) 

1.  P.  capita tus  (Pursh)  Ktze.  Erect  or  straggly  shrub  3  to  5  ft.  high; 
leaves  roundish  or  ovate,  3-lobed  and  irregularly  serrate,  glabrous  or  scabrous 
above,  stellate-pubescent  beneath,  1  to  2  in.  long,  on  petioles  Mj  in.  long  or. 
more;  leaves  of  sterile  shoots  similar  but  larger;  pedicels  and  calyx  pubescent; 
corymbs  hemispherical,  %  to  1  in.  high;  petals  1%  lines  long;  stamens  alter- 
nately long  and  short;  pods  divergent,  commonly  3  to  4  lines  long,  splitting 
into  2  valves. — (Neillia  opulifolia  var.  mollis  of  Bot.  Cal.  Opulaster  opuli- 
folius  var.  capitatus  Jepson.) 

Common  along  streams  or  often  gregarious  on  steep  north  slopes:  Coast 
Ranges  (not  reported  from  inner  range)  ;   Sierra  Nevada. 

2.    HOLODISCUS  Maxim. 

Deciduous  shrubs  with  toothed  or  lobed  leaves  and  no  stipules.  Flowers 
creamy-white,  small,  numerous  in  terminal  panicles.  Calyx  persistent,  5-cleft. 
Petals  5,'  rounded.  Stamens  20,  on  a  ring-like  perigynous  disk.  Pistils  5, 
distinct,  alternate  with  the  calyx-lobes.  Follicles  hairy,  1 -seeded,  tardily 
dehiscent  or  indehiseent.  (Greek  holo,  whole  or  complete,  and  diskos,  a 
disk.) 

1.  H.  discolor  (Pursh)  Maxim,  var  ariaefolius  (Wats.)  Jepson.  Cali- 
fornia Meadow  Sweet.  Spreading  shrub  3  to  6  ft.  high;  leaves  ovate  to  ovate- 
elliptic  in  outline,  green  above,  whitish  beueath  with  soft  hairs,  coarsely  serrate 
or  incised  above  the  entire  truncate  or  broadly  cuneate  base,  %  to  3  in.  long,  on 
petioles  2  to  6  lines  long;  panicle  ample,  3  to  8  in.  long,  often  half  drooping  in 
anthesis;  flowers  Ityj  lines  long;  follicles  about  1  line  long. 

Canons  and  low  hills  of  the  (-oast  Ranges  from  the  coast  to  the  inner  ranges. 
Var.  dumosus  Abrams.  Lower  and  more  compact;  panicle  less  diffuse. — 
Sierra  Nevada. 
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3.  ADENOSTOMA  H.  &  A. 

Evergreen  shrubs  with  somewhat  resinous  herbage  and  heath  like  foliage. 
Leaves  linear,  rigid,  entire,  small,  numerous  and  mostly  fascicled.  Flowers 
small,  white,  disposed  in  a  terminal  and  rather  close  pyramidal  panicle,  the 
branches  of  which  are  racemose.  Calyx  obconical,  5-lobed,  10-ribbed,  with 
small  bracts  at  base,  the  orifice  bearing  5  glands.  Petals  5.  Stamens  10  to 
15,  inserted  2  or  3  together,  alternate  with  the  petals.  Pistil  1,  simple;  ovary 
obovoid,  1-celled;  ovules  1  or  2,  suspended;  style  lateral,  curved,  with  an 
obliquely  dilated  stigma.  Fruit  an  achene,  covered  by  the  indurated  calyx- 
tube.      (Greek  aden,  gland,  and  stoma,  mouth,  in  allusion  to  the  calyx.) 

1 .  A.  fasciculatum  H.  &  A.  Chamise.  Spreading  bush  2  to  10  ft.  high, 
with  virgate  branches  clothed  with  leaf -fascicles ;  leaves  linear  or  rather  broad- 
er towards  the  apex,  3  to  5  lines  long;  stipules  small,  acute;  flowers  crowded, 
sessile;  calyx  1  line  long;  petals  orbicular,  spreading. 

The  most  abundant  and  characteristic  bush  of  the  higher  Coast  Ranges 
and  Sierra  Nevada,  commonly  gregarious  and  occupying  (to  the  exclusion  of 
other  shrubs)  extensive  and  especially  abrupt  slopes  and  mountain  ridges,  such 
vegetation  known  to  mountaineers  as  "Charmse"  or  ' ' Greasewood. ' '  It 
often  forms  a  distinct  zone  between  the  foothills  and  the  Yellow  Pine  belt. 
June. 

Chamaebatia  foliolosa  Benth.  Mountain  Misery.  Odorous  low  shrub 
1  or  2  ft.  high,  glandular-pubescent  throughout;  leaves  thrice  pinnate  with  nu- 
merous minute  leaflets;  cymes  few-flowered;  petals  white,  3  to  4  lines  long. — 
Abundant  in  the  lower  part  of  the  Yellow  Pine  belt  in  the  Sierra  Nevada, 
often  covering  extensive  tracts.  Also  called  Bear-mat,  Bear-clover  and 
Tarweed. 

4.  CERCOCARPUS  HBK. 

Deciduous  shrubs  or  low  trees  with  spur-like  branchlets  and  simple  coria- 
ceous straight-veined  leaves.  Flowers  from  winter  buds,  solitary  or  fascicled, 
terminal  on  the  short  branchlets.  Calyx  consisting  of  a  slender  pedicel-like 
tube  abruptly  expanded  into  the  low-hemispherical  deciduous  5-toothed  limb. 
Petals  none.  Stamens  numerous,  borne  in  two  or  three  rows  on  the  calyx. 
Pistil  1,  with  a  1-celled  ovary,  1  ovule,  and  a  single  long  style  and  terminal 
stigma.  Fruit  a  villous  achene  enclosed  in  the  persistent  calyx- tube  and 
surmounted  by  the  very  much  elongated  twisted  soft-hairy  style.  (Greek 
kerkis,  a  shuttle,  and  karpos,  fruit,  in  reference  to  the  achene  and  its  twisted 
tail.) 

1.  C.  parvif olius  Nutt.  Hard  Tack.  Spreading  shrub  5  to  8  ft.  high; 
leaves  obovate,  serrate  above  the  middle,  cuneate  and  entire  towards  the  base, 
not  resinous;  clusters  2  to  3-flowered. — (C.  betulaefolius  Nutt.) 

Common  chaparral  shrub  throughout  the  Coast  Ranges  and  Sierra  Nevadi 
Often  called  Sweet  Brush  and  also  Mountain  Mahogany,  the  wood  very  bard 

C.   ledipoltus  Nutt.      Mountain   Mahogany.      Leaves   narrowly   lanceolate 
acute  at  both  ends,  entire  with  revolute  margins,  glabrate  and  lustrous  above, 
somewhat  resinous,  %  to  1  in.  long;  flowers  solitary  or  rarely  in  2s. — Sierra 
Nevada,  mostly  east  slope;  Shasta  Valley;  Southern  California. 

5.    ROSA  L.  Rose. 
Shrubby  prickly  plants  with  odd-pinnate  leaves  and  a"  Flow- 

ers large,  ours  mostly  pink,  solitary  or  corymbose.     Ca)  i**" 

shaped,  becoming  fleshy  in  fruit;  calyx-limb  5-parted. 
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5  (rarely  6,  7  or  8),  rounded,  spreading,  inserted  with  the  numerous  stamens 
on  the  edge  of  the  thin  disk  which  lines  the  calyx-tube  within  and  bears  to- 
ward the  base  the  numerous  distinct  pistils.  Ovaries  hairy,  becoming  bony  achenes. 
Achenes  enclosed  in  the  globose  or  urn-shaped  calyx-tube,  which  is  popularly 
termed  a  "hip."      (The  Latin  name.) 

Flowers  solitary,  or  2  or  3  in  a  cluster;  calyx-lobes  deciduous  from  the  fruit 

1.  R.  gymnocarpa. 
Flowers  few  to  many  in  a  corymb;  calyx-lobes  persistent  in  fruit. 

Calyx-lobes  soft-pubescent  outside;  plants  3  to  5  ft.  high  or  more.... 2.     R.  California*. 

Calyx-lobes  glandular-hispid  outside;  plants  ^  to  1  ft.  high 3.  R.  spithamaea. 

1.  R.  gymnocarpa  Nutt.  Wood  Bose.  Slender,  1  to  3  ft.  high,  glabrous, 
the  branchlets  and  rachis  of  the  leaves  armed  with  long  slender  straight  prickles, 
or  sometimes  nearly  unarmed;  leaves  2  or  3  in.  long;  leaflets  5  or  3,  7,  9, 
11,  elliptic  or  roundish,  3  to  9  lines  long,  doubly  serrate,  the  minute  teeth 
gland-tipped;  flowers  generally  solitary  or  in  clusters  of  2  or  3;  corolla  7  to  10 
lines  broad;  pedicels  glabrous  or  more  frequently  clothed  with  gland-tipped 
hairs;  calyx-lobes  at  length  deciduous;  hips  ovate  or  pear-shaped,  red,  4  to  7 
lines  long. 

Shady  woods  or  bushy  north  slopes,  often  near  streams,  Coast  Ranges  and 
Sierra  Nevada. 

2.  R.  calif ornica  C.  &  S.  California  Wild  Rose.  Erect  branching 
shrub  3  to  6  ft.  high;  prickles  few,  stout,  recurved,  mostly  in  pairs  below  the 
leaves;  leaves  pubescent,  especially  on  the  lower  surface;  leaflets  5  or  com- 
monly 7,  ovate  to  elliptic,  %  to  1%  in.  long;  flowers  in  terminal  corymbs,  1 
to  1V4  in.  broad;  pedicels  glandular-pubescent;  hips  globose,  4  to  6  lines 
broad,  somewhat  constricted  below  the  calyx-lobes. 

Common  everywhere  along  river  and  creek  banks  at  the  lower  and  middle 
altitudes  throughout  California,  often  forming  small  thickets.  Flowering  most 
freely  in  June,  the  hips  ripe  Aug.-Oct. 

3.  R.  spithamaea  Wats.  var.  sonomensis  Jepson.  Sonoma  Rose.  Branches 
several  from  the  base,  erect,  mostly  simple,  9  to  12  in.  high,  densely  armed 
with  stout  straight  or  slightly  recurved  prickles;  leaflets  5,  broadly  ovate,  4 
to  8  lines  long,  serrate,  with  the  teeth  minutely  glandular-denticulate;  flowers 
small,  several  in  a  corymb;  hips  globose,  3  to  5  lines  broad;  calyx-lobes  ovate- 
lanceolate,  glandular-hispid,  rather  closely  erect  in  fruit. 

Rare  montane  species,  on  high  dry  slopes:  Sonoma  Co.,  Greene;  Mt.  Tamal- 
pais,  Jepson;  Saratoga,  Santa  Clara  Co.,  Davy. 

6.    RUBUS  L. 

Ours  bushes,  prickly  or  unarmed,  the  steins  erect,  or  long  and  trailing  or 
climbing.  Leaves  simple,  or  pinnately  compound  with  3  to  5  leaflets.  Calyx 
5-parted,  without  bractlets.  Petals  5.  Stamens  numerous.  Pistils  many, 
crowded  on  an  elevated  receptacle,  becoming  drupelets  which  are  united  to 
each  other  and  form  the  aggregate  fruit  called  a  blackberry  or  raspberry. 
(Latin  name,  allied  to  ruber,  red.) 

Fruit  conical  or  hemispherical,  concave  beneath,  the  drupelets  parting  from  the  receptacle 
as  a  whole  when  ripe. 

Stems  unarmed;   leaves  simple,   palmately  lobed 1.     R.  parvxAorus. 

Stems   prickly;   leaflets   3-foliolate 

Flowers  red;   leaves  pubescent  or  silky  beneath 2.     R.  spectabUis. 

Flowers  white;  leaves  white-tomentose  beneath 3.     R.  I  encoder  mis. 

Fruit  oblong,  the  drupelets  persistent  upon  the  receptacle;   leaves  mostly   3  to   5-foliolate, 
a   few  simple;    stems   and   leaves   very   prickly 4.     R.  vitifolius. 

1.     R.  parviflorus  Nutt.      Thimble  Berry.      Erect,  3  to  6  ft.  high;  bark 


ROSE  FAMILY.  207 

ntually  shreddy;  leaves  palmately  5-lobed,  cordate  at  base,  circular  in  out- 

»,  3  to  7  in.  broad,  mucronate-serrate,  soft  pubescent,  the  veins  beneath  as 

11  as  the  petioles  and  stems  hispid  and  more  or  less  glandular ;  stipules  lanceo- 

b,  deciduous;  flowers  about  4  to  7  in  terminal  corymbs,  white  (rarely  pink- 

),  1   to  3   in.  broad,  very  variable  in  the  number  of  sepals  and  petals; 

yx-lobes  ovate,  terminated  by  a  tail-like  or  sometimes  foliaceous  appendage 

en  of  nearly  the  same  length;  petals  elliptic. — (R.  nutkanus  var.  velutinus 

3wer.) 

Common  along  canon  streams  in  the  hill  country  near  the  coast,  and  in  the 

rra  Nevada  (3000  to  7000  ft.).      May-July. 

1.     R.  spcctabilis  Pursh  var.  menziesii  Wats.      Salmon   Berry.      Stems 

ct,    3  to  9  ft.  high,  with  reddish  brown  bark  and  sparingly  armed,  or  the 

tes  (sterile  shoots)  very  prickly;  prickles  short,  straight;  leaves  3-foliolate; 

flets  ovate,  doubly  serrate,  often  more  or  less  lobed,  1  to  2  in.  long,  lightly 

descent  or  silky  beneath;  flowers  1  to  3  in  a  cluster;   petals  red,  6  to  7 

»  long;  fruit  large,  ovoid,  red  or  yellow,  glabrous. 

rfargins  of  woods  and  along  streams,  vicinity  of  the  ocean:  San  Francisco; 

Reyes;  Mendocino  Go.  and  northward. 
I.  R.  leucodermis  Dougl.  Raspberry.  First  year  stems  vigorous  and 
ct  (" canes"),  bearing  5  to  7-foliolate  leaves,  the  second  year  bearing  short 
fy  flowering  branchlets  with  3-foliolate  leaves,  bending  over  and  becoming 
iggling ;  stems  and  petioles .  armed  with  short  recurved  prickles ;  herbage 
ucous;  leaflets  ovate  to  ovate-lanceolate,  often  unequal-sided  at  base,  doubly 
rate,  %  to  2  in.  long,  pubescent  but  green  above,  white  with  a  dense  close 
lentum  below;  stipules  setaceous;  flowers  few,  corymbose,  white,  6  lines 
ad;  sepals  lanceolate,  long-acuminate,  exceeding  the  petals;  fruit  glaucous, 
an  agreeable  flavor,  either  black  or  red. 

>oast  Ranges,  near  the  coast  and  rather  uncommon  within  our  limits: 
ita  Cruz  Mts.;  Sonoma  and  Mendocino  cos.  and  northward.  Sierra  Ne- 
la. 

k  R.  vitif  olius  C.  &  S.  Common  Blackberry.  Evergreen  bush;  stems  a 
r  ft.  high  and  more  or  less  erect,  or  several  to  18  ft.  long  and  trailing  over 

ground  or  climbing  over  other  shrubs ;  leaves  pubescent  or  almost  glabrous, 
nately  3  to  5-foliolate,  the  leaflets  ovate,  doubly  serrate,  %  to  2% 
long,  or  sometimes  a  few  upper  leaves  simple  and  ovate  or  palmately  lobed ; 
ale  8  or  9  lines  long;  fruit  black,  oblong,  sweet. — (R.  ursinus  C.  &  S.) 
/alleys  and  hills,  chiefly  along  streams  or  in  springy  flats:  Bay  region  and 
*at  Valley,  south  to  Southern  California  and  north  to  British  Columbia. 

7.  FRAGARIA  L.     Strawberry. 

^rennial  acaulescent  herbs  propagating  by  runners.  Leaves  tufted,  3- 
iolate,  with  membranous  stipules  and  cuneate-obovate  serrate  leaflets.  Flow- 
white,  borne  in  cymes  on  a  naked  scape.  Calyx  persistent,  bearing  5  bract- 
i*  alternate  with  the  calyx-lobes.  Petals  obovate,  short-clawed.  Pistils  numer- 
,  distinct,  borne  on  an  elevated  convex  receptacle;  styles  lateral.  Fruit 
ry-like,  formed  of  the  enlarged  succulent  receptacle  which  bears  the  minute 
d-like  achenes.      (Name  in  reference  to  the  fragrance  of  the  berry.) 

vcs  thin,  light  green;  achenes  borne  on  the  surface  of  the  receptacle. .  1.  F.  calif ornica. 
ves  thicker,  dark  green;   achenes  partly  imbedded  in  the   surface  of  the   receptacle.. 

2.     F.  chilensis. 

.  F.  californica  C.  &  S.      Wood  Strawberry.      Scapes  4  or  5  in.  hip* 
nosely  2-flowered;   herbage  pilose;   leaflets  thin,  light  green,  1  to  1)4 
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long;  sepals  and  bractlets  laciniately  2  or  3-toothed  or  entire;  petals  orbicular 
with  a  small  abruptly  acute  point  at  apex,  or  the  margin  near  the  apex  slightly 
crimped,  3  to  4  lines  long;  fruit  globose,  about  4  lines  in  diameter,  the  achenes 
borne  superficially. 

Openly  wooded  hills :  Napa  Valley  to  Berkeley  and  Mt.  Diablo,  and  southward 
to  Southern  California. 

2.  F.  chilensis  Duch.  Sand  Strawberry.  Runners  slender  or  rather  stoat; 
upper  surface  of  leaves'  glabrous,  the  herbage  otherwise  densely  pubescent  with 
long  weak  hairs  (especially  the  under  surface  of  the  leaves)  and  often,  also, 
with  a  fine  indument;  leaves  of  firm  texture,  dark  green,  the  leaflets  %  to  1  in. 
long ;  scapes  several-flowered,  1  to  4  in.  high ;  flowers  1  'in.  in  diameter ;  sepals 
entire;  petals  roundish,  4  to  6  lines  long;  receptacle  with  the  achenes  embedded 
in  its  surface. 

Sand-dunes  and  beaches  along  the  sea-coast,  San  Francisco  north  to  British 
Columbia. 

8.  POTENTILLA  L.    Five  Finger. 

Perennial  herbs  (or  some  species  of  the  Sierra  Nevada  suffrutescent),  with 
compound  leaves  and  serrate  or  cleft  leaflets.  Flowers  in  ours  white  or  yellow, 
in  terminal  cymes.  Calyx  saucer-shaped,  campanulate,  or  cup-shaped,  cleft 
into  5  lobes,  with  as  many  alternate  bractlets  at  the  sinuses.  Petals  orbicular 
to  linear.  Stamens  10  to  many,  the  filaments  filiform  or  variously  dilated. 
Pistils  many  or  numerous,  borne  upon  an  elevated  receptacle,  becoming  in  fruit 
small  turgid  crustaceous  achenes;  styles  lateral  or  nearly  terminal,  deciduous. 
(Diminutive  of  the  Latin  potens,  powerful,  some  species  used  medicinally.) 

Stamens  10  to  many;  filaments  filiform;   petals  yellow,  obovate,  not  clawed. 

Stamens  10  (?);  leaves  palmately  3-foliolate;  stems  erect  or  ascending..... 

1.     P.  millegrana. 
Stamens  20  to  25:  leaves  pinnate. 

Leaves  white-silky  beneath ;  creeping  herb 2.     P.  anserina. 

Leaves  green   on  both    faces ;   stems  erect 3.     P.   glandulosa. 

Stamens  10  in  2  rows,  alternately  long  and  short;  filaments  dilated  throughout  or  at  base 
only;   petals  white,   obovate  or  linear,  often  clawed. 
Cymes  disposed  to  be  lax;  bractlets  mostly,  as  large  as  the  calyx-lobfs. 
Herbage  glandular-pubescent  and  green;  bractlets  entire  or  toothed. 

Calyx  snort-campanulate;  leaflets  sharply  toothed  or  sparingly  incised;  stems  slender.. 

4.     P.  multijugo. 
Calyx    cup-shaped. 

Leaflets  toothed  or  incised  at  apex;  stems  stout 5.     P.  California. 

Leaflets  incisely  once  or  twice  cleft;  stems  slender 6.     P.  elate 

Herbage  white-silky,  glandless;  bractlets  entire 7.     P.  kelloggiL 

Cymes   more  condensed;    bractlets  smaller  than   the  calyx-lobes;    stems   sparingly  leafy, 
the  leaves  mostly  in  a  radical  tuft. 

Lobes  of  the  leaflets  obtuse;   petals  notched  at  apex 8.     P.   ttnuUoba. 

Teeth  or  short  lobes  of  the  leaflets  acute;  petals  entire 9.     P.  bolanderi. 

1.  P.  millegrana  Engelm.  Stems  erect  or  ascending,  leafy  up  to  the  in- 
florescence; leaves  ternately  3-foliolate,  the  lower  on  long  slender  petioles;  leaf- 
lets cuneate-obovate  or  roundish,  serrate  towards  the  apex,  about  %  in.  long; 
stipules  ovate-lanceolate,  entire;  flowers  very  numerous  in  lax  cymes;  stamens 
about  10;  achenes  white. — (P.  rivalis  var.  millegrana  Wats.) 

Lower  San  Joaquin  River. 

2.  P.  anserina  L.  Goose-grass.  Silver-weed.  Boot  bearing  a  toft 
of  leaves,  stems  and  peduncles;  stems  slender,  prostrate,  rooting  at  each  joint; 
flowers  one  to  several,  long-peduncled ;  leaves  white-silky  beneath,  green  above; 
leaflets  7  to  21,  with  smaller  ones  interposed,  oblong,  sharply  serrate;  bractlets 
about  equaling  the  calyx-lobes;  petals  rounded,  much  exceeding  the  calyx; 
stamens  20  to  25;  receptacle  hairy. 
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tfarshy  or  springy  places  along  the  sea-coast,  San  Francisco  and  northward. 
rra  Nevada. 

t.  P.  glandulosa  Lindl.  Erect,  1  to  3  ft.  high,  glandular-pubescent  above; 
Lical  leaves  4  to  8  or  even  15  in.  long;  leaflets  5  or  7  (or  those  of  the  upper- 
Bt  leaves  3),  broadly  ovate  or  obovate  with  cuneate  base,  1  to  3  in.  long; 
ae  lax,  leaf y-bracted ;  flowers  small,  the  pale  yellow  obovoid  petals  scarcely 
taling  the  calyx;  stamens  25,  in  one  row  on  the  margin  of  the  thickened 
k;  style  attached  below  the  middle  of  the  ovary. 

flooded  hills  of  the  Coast  Ranges  and  north  to  Washington.  Apr. -May. 
e  var.  nevadensis  Wats,  is  the  Sierra  Nevada  form;  leaflets  small;  inflores- 
ice  more  naked. 

I.  P.  multijuga  Lehm.  Stems  erect,  1  ft.  high,  the  leaves  mostly  at  base; 
bage  glandular;  leaflets  17  to  23,  or  the  terminal  ones  more  or  less  confluent, 
indish  to  cuneate-obovate,  sharply  toothed  except  at  the  very  base,  5  to  6 
w  long;  calyx  short-campanulate,  the  bractlets  entire,  smaller  than  the  lobes; 
:als  narrowly  oblong,  white,  spreading;  filaments  subulate-dilated,  the  alter- 
te  little  shorter. 
Monterey  to  Santa  Barbara;  also  Ballona  (ace.  to  Abrams). 

>.  P.  calif ornica  (C.  &  S.)  Greene.  Stems  stoutish,  1  to  2  ft.  high;  herb- 
3  glandular-pubescent;  leaves  mostly  radical;  leaflets  thickish,  9  to  21  (or 
t  upper  leaves  with  fewer  leaflets),  cuneate-obovate  to  -oblong,  toothed  or 
ised  at  the  apex,  %  to  1  in.  or  less  long;  flowers  solitary,  or  commonly  in 
186  clusters  in  a  cymose-dichotomous  inflorescence;  calyx  cup-shaped,  4  to 
lines  high,  about  equaling  the  spatulate  petals;  bractlets  exceeding  the 
>als,  sometimes  3-toothed  at  the  broad  apex. — (Horkelia  calif  ornica  G. 
3.) 

Wooded  slopes  of  the  San  Francisco  Peninsula  and  the  Oakland  Hills.  Yar. 
ilCBLiANA  Jepson.  Stems  slender,  1%  to  2%  ft.  high,  leafy;  leaflets  9  to  17, 
n,  ovate,  incised-serrate,  mostly  about  Vi  in.  long;  calyx-tube  becoming 
rplish  in  age. — Garmel  River. 

S.  P.  data  Greene.  Stems  erect,  1%  to  2  ft.  high;  herbage  glandular, 
ose-pubescent ;  radical  leaves  6  to  12  in.  long,  the  leaflets  15  to  19,  thin, 
leate-obovate,  %  in.  long  or  less,  once  or  twice  incisely  cleft;  flowers  solitary 
in  38;  bractlets  of  the  calyx  equaling  the  segments,  lanceolate;  petals  spatu- 
e,  white;  stamens  10,  5  short  and  with  filiform  filaments,  the  other  5  with 
jnents  deltoid-dilated  at  base. 

Middle  North  Coast  Ranges  from  Howell  Mt.  and  Galistoga  northward  to 
c  Mt.,  Lake  Go.     July. 

7.  P.  kelloggii  Greene.  Stems  stout,  ascending  or  reclining,  1  to  2  ft. 
g;  herbage  glandless,  white-silky  with  short  dense  hairs;  radical  leaves  4 
10  in.  long,  the  leaflets  obovate,  coarsely  toothed,  %  to  1  in.  long;  calyx- 
te  cup-shaped,  its  lobes  lanceolate,  equaled  by  the  oblong  entire  bractlets; 
als  white,  spatulate-oblong,  3  lines  long. — (Horkelia  calif  ornica  C.  &  S.  var. 
icea  Gray.) 
5an  Francisco  Bay  region  to  Monterey  Co. 

I.  P.  tenuiloba  (Gray)  Greene.     Stems  about  1  ft.  high ;  radical  leaves  4  to 
n.  long,  mostly  villous  with  grayish  hairs;  leaflets  8  to  15  pairs,  2  or  3  lines 
g,  cuneate-obovate,  deeply  4  to  8-cleft  into  linear  lobes,  the  segnv 
s  than  y%  line  wide;  upper  leaves  with  fewer  leaflets,  these  nan 
ed  or  linear  and  entire;  flowers  in  close  cymes;  calyx  2  lines  long 
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lobes;  petals  narrowly  cuneate,  notched  at  apex,  exceeding  the  calyx. — (Horke- 
lia  fusca  var.  tenuiloba  Torr.) 

Laguna  of  Santa  Rosa  Creek,  Bigelow,  1854.  Var.  michenebi  Jepson. 
Leaves  3  in.  long,  villous  when  young,  glabrate  in  age;  leaflets  crowded, 
the  lobes  narrowly  oblong,  obtuse;  cymes  very  much  condensed;  petals  cuneate- 
obcordate;  filaments  broadly  dilated,  of  nearly  uniform  breadth  from  base 
to  apex. — Mt.  Tamalpais,  Michcner. 

9.  P.  bolanderi  (Gray)  Greene.  Stems  very  sparingly  leafy,  2  to  10  in. 
high,  the  leaves  mainly  tufted  on  the  branching  crown  of  the  root,  densely 
hoary-pubescent,  1  to  2  in.  long;  leaflets  cuneate-obovate,  2  or  3  lines  long, 
toothed  or  cleft  at  apex,  the  teeth  acute ;  flowers  in  a  rather  open  cyme ;  calyx 
2  lines  long,  about  equaling  the  white  oblong-spatulate  petals;  calyx-lobes  and 
bractlets  lanceolate;   achenes  minutely  granular. — (Horkelia  bolanderi  Gray.) 

Dry  hills  about  the  southern  shores  of  Clear  Lake;  to  be  expected  in  north- 
eastern Napa  Co.    July. 

9.  AGRIMONIA   L.    Agrimony. 

Perennial  herbs  with  pinnate  leaves  and  serrate  leaflets.  Flowers  yellow,  in 
racemes.  Bracts  3 -cleft.  Calyx-tube  turbinate,  contracted  at  the  throat  and 
the  upper  part  beset  with  a  ring  of  hooked  prickles,  indurated  in  fruit  and 
enclosing  the  2  achenes;  calyx-limb  5-cleft,  the  lobes  closing  over  the  throat 
after  flowering.  Stamens  5  to  15.  Styles  terminal.  (Corruption  of  the  Greek 
word  argema,  a  disease  of  the  eye,  the  plants  reputed  to  be  medicinal.) 

1.  A.  gyrosepala  Wallr.  Common  Agrimony.  Stems  erect,  2  to  3  ft 
high;  herbage  glandular,  and  both  hirsute  and  puberulent;  leaflets  5  or  7, 
with  interposed  smaller  ones,  ovate  or  obovate,  3%  in.  long  or  less,  coarsely 
toothed,  entire  at  the  base;  terminal  leaflet  usually  largest  and  cuneate  at  base; 
flowers  2%  lines  long. — (A.  eupatoria  of  Bot.  Cal.) 

Borders  of  woods  in  the  mountains:  Elk  Mt.,  Lake  Co.;  northern  Sierra 
Nevada. 

10.  ACAENA   L. 

Perennial  herbs  with  a  woody  base,  pinnate  leaves  and  pinnatifid  leaflets. 
Flowers  in  more  or  less  crowded  spikes.  Calyx  persistent,  its  tube  oblong, 
contracted  at  the  throat,  at  length  armed  with  retrorsely  barbed  prickles;  limb 
5  to  7-parted,  valvate,  deciduous.  Petals  none.  Stamens  commonly  3  to  5, 
but  varying  from  1  to  10.  Pistils  1  or  2,  free  and  distinct;  style  terminal; 
ovule  solitary,  suspended.  Achene  enclosed  in  the  indurated  calyx.  (Greek 
akaina,  a  thorn,  in  reference  to  the  spines  on  the  calyx.) 

1.  A.  trifida  B.  &  P.  Flowering  stems  erect  with  decumbent  base,  5  to  13 
in.  high,  sometimes  almost  naked,  the  leaves  borne  mostly  at  base  or  tufted 
on  the  short  woody  branches  of  the  root-crown ;  herbage  villous,  especially  when 
young,  and  more  or  less  silky  on  the  under  surface  of  the  leaves;  leaflets  11 
to  17,  nearly  uniform,  3  to  4  lines  long,  pinnately  cleft  into  3  to  7  segments; 
flowers  green,  in  a  crowded  spike,  or  the  lower  flowers  remote;  calyx-tube 
white-hirsute  with  short  hairs  and  armed  with  slender  prickles,  in  fruit  4- 
angled;  stamens  dark  purple;  achene  round-oblong. 

Dry  or  rocky  soil  of  hilltops  in  the  Coast  Ranges  near  the  ocean  from 
Marin  Co.  and  the  Oakland  Hills  to  the  Gabilan  Range  and  Monterey.    June. 

11.  ALCHEMILLA   L.    Lady's  Mantle. 

<5urs  a  diminutive  annual  herb  with  palmately-lobed  leaves  and  sheathing 
stipules.    Flowers  minute,  greenish,  pediceled  and  fascicled  in  the  axils.    Calyx 
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persistent,  its  tube  pitcher-shaped,  t.  e.,  enlarged  above  the  base  and  some- 
what contracted  at  the  throat;  limb  4  or  5 -parted  and  bearing  an  equal 
number  of  alternate  bractlets,  or  these  minute  or  obsolete.  Petals  none. 
Stamens  1  to  4.  Pistils  1  to  4  (in  ours  1),  distinct,  the  slender  style  lateral 
or  arising  from  near  the  base.  Achene  ovate,  slightly  compressed,  smooth, 
concealed  in  the  tube  of  the  persistent  calyx.  (So  named  because  valued  in 
alchemy.) 

1.   A.  arvcnsis    (L.)  Scop.       Simple  or  commonly  branching  from  the  base, 

1  to  3  in.  high,  the  branches  slender  and  flower-bearing  throughout;  herbage 
scantily  pubescent  with  soft  hairs;  leaves  fan-shaped,  3-parted,  the  segments 

2  or  3-cleft;  calyx  about  %  line  long,  the  tube  usually  densely  hirsute  and 
much  contracted  under  the  lobes. 

Hills  and  plains,  common.     Apr. 

12.  OSMARONIA    Greene. 

Shrubs  with  simple  entire  deciduous  leaves  and  caducous  stipules.  Flowers 
dioecious,  white,  fragrant,  in  nodding  racemes  terminating  leafy  branchlets. 
Calyx  turbinate -campan ulate,  5-lobed,  deciduous.  Staminate  flower  with  spread- 
ing petals;  stamens  15,  in  3  rows,  10  inserted  with  the  petals,  5  inserted  lower 
down  upon  the  disk  lining  the  calyx-tube.  Pistillate  flower  with  erect  petals; 
stamens  present  but  abortive;  pistils  5,  simple,  free  and  distinct,  glabrous; 
styles  short,  lateral,  jointed  at  base;  ovules  2  to  each  ovary,  pendulous.  Fruit 
consisting  of  1  to  5  ovoid  drupes  with  a  thin  pulp  and  bony  stone.  Seed  solitary ; 
cotyledons  convolute.  (Osme,  Greek  adjective  meaning  fragrant,  and  Aronia, 
a  genus  founded  by  Persoon  and  now  referred  to  Amelanchier.) 

1.  O.  cerasiformis  (T.  &  G.)  Greene.  Oso  Berry.  Erect,  3  to  9  ft.  high, 
the  branchlets  reddish;  leaves  glabrous,  broadly  oblong,  narrowed  to  each  end, 
mucronate,  1%  to  2%  in.  long  when  mature,  short-petioled ;  racemes  with  con- 
spicuous bracts,  several  from  leafy  winter  buds,  rarely  solitary;  petals  of 
staminate  flower  ovate,  3  lines  long ;  petals  of  pistillate  flower  spatulate  or  obo* 
vate,  2  lines  long;  drupes  blue-black,  5  to  7  lines  long. — (Nuttallia  cerasiformis 
T.  &  G.) 

Frequent  in  the  outer  Coast  Ranges  from  the  San  Lucia  Mts.,  San  Fran- 
cisco and  the  Oakland  Hills  to  Humboldt  Co.  and  northward.  Bare  in  the 
inner  Coast  Range.  Marble  Fork,  Kaweah  River,  Sierra  Nevada.  The  pulp 
of  the  fruit  is  bitter  but  not  poisonous. 

13.  PRUNUS    L.    Plum.  * 

Shrubs  or  small  trees.  Leaves  simple,  serrate.  Flowers  white,  in  corymbs 
or  in  racemes  from  lateral  buds  borne  on  wood  of  the  previous  season,  appear- 
ing before  or  with  the  leaves.  Petals  5.  Calyx  5-cleft,  deciduous  after  flower- 
ing. Stamens  15  to  30.  Pistil  1 ;  style  terminal.  Drupe  globose,  without 
bloom;  flesh  sweet  or  bitter;  stone  globose  or  compressed,  bony.  (The  Latin 
name  of  the  Plum.) 

Leaves  conduplicate  in  bud;  drupe  globose. — Chkbriks. 

Flowers  in  corymbs;  drupe  small,  bright-red 1.     P.  cmarginata. 

Flowers  in  racemes;  drupe  dark-red. 

Peduncle  leafy;  drupe  small,  its  flesh  astringent;  foliage  deciduous. ..  .2.     P.  demissa. 
Peduncle  leafless;  drupe  large,  its  flesh  sweetish;  foliage  evergreen. ..  .3.     P.  ilici folia. 
Leaves  convolute  in  bud;  drupe  red,  oblong,  #  to  1  in.  long. — Plums. 

Flowers  in  umbels 4.     P.  subcort? 

1.    P.  cmarginata  Walp.    Bitter  Cherry.    Deciduous  shrub  3  to  8  ft.  1 
very  rarely  arboreous  and  20  ft.  high;  bark  smooth,  dull  red;  leaves  ovat 


212  ROSACEAE. 

more  commonly  oblong-obovate,  mostly  obtuse,  finely  serrulate,  %  to  1%  in. 
long,  on  petioles  1  to  3  lines  long;  blade  with  1  or  2  glands  just  above  junc- 
tion with  petiole;  flowers  3  to  10  in  short  corymbs;  drupes  4  or  5  lines  long, 
brght  red,  the  pulp  intensely  bitter. — (Cerasus  emarginata  Dougl.) 

Sierra  Nevada  and  Coast  Ranges,  abundant  at  4,000  to  8,000  feet,  also  at 
lower  levels  near  the  ocean,  as  in  cool  canons  of  the  Berkeley  Hills  at  500 
feet;  mountains  of  Southern  California  (5,000  to  9,000  feet).  Forms  exten- 
sive shrubby  thickets  on  dry  or  moist  gravelly  mountain  slopes,  and  attains  its 
largest  size  near  streams  or  on  moist  benches. 

2.  P.  demissa  Walp.  Western  Choke-cherry.  Erect  slender  deciduous 
shrub,  2  to  10  ft.  high,  or  rarely  a  small  tree  up  to  20  ft.  high;  leaves  oblong- 
ovate  or  more  commonly  oblong-obovate,  acute  at  apex  or  abruptly  short- 
pointed,  finely  serrate,  1  to  3%  in.  long;  petiole  %  in.  long,  with  1  or  2 
glands  just  below  its  summit;  racemes  2  to  4  in.  long,  terminating  more  or 
less  leafy  peduncles;  drupe  red  or  dark  purple,  3%  lines  long,  astringent. 

Sierra  Nevada,  2,500  to  6,000  ft.;  Coast  Ranges,  widely  scattered  from  the 
sea-coast  to  the  interior. —  (Cerasus  demissa  Nutt.) 

3.  P.  ilicifolia  Walp.  Islay.  Evergreen  shrub  or  small  tree  5  to  25  ft. 
high ;  leaves  coriaceous,  elliptic  or  ovate,  acute  or  obtuse,  spi nose- toothed,  1  to  2 
in.  long,  short-pctioled ;  racemes  1  to  2%  in.  long,  on  axillary  leafless  peduncles; 
flowers  2  lines  long;  drupe  red  or  dark  purple,  6  to  8  lines  thick,  slightly  ob- 
compressed,  apiculate ;  flesh  thin,  sweetish  when  ripe. — (Cerasus  ilicifolia  Nutt.) 

Mostly  near  the  coast:  Cordelia,  Oakland  Hills,  San  Francisco,  Santa  Cruz 
Mts.  and  southward  to  Southern   California.     Also  called   Evergreen   Cherry. 

4.  P.  subcordata  Benth.  Sierra  Plum.  Deciduous  shrub  4  to  7  ft.  high 
or  sometimes  arborescent  and  20  ft.  high,  with  crooked  and  rough  gray-brown 
branches  and  more  or  less  spinescent  branchlets;  leaves  ovate  or  elliptic  to  al- 
most round,  obtuse  or  truncate  at  base,  rarely  subcordate,  2  in.  long  or  less, 
on  petioles  2  or  3  lines  long;  flowers  appearing  with  the  leaves,  2  to  4  in  a 
cluster,  on  pedicels  %  in.  long;  sepals  linear  or  slightly  acute,  1*4  lines  long; 
petals  obovate,  somewhat  concave,  4  lines  long;  stamens  25  or  30;  drupe  red, 
%  to  nearly  1  in.  long,  the  pulp  rather  hard  but  more  or  less  edible. 

Southern  Sierra  Nevada  to  Siskiyou  Co.  and  south  in  the  Coast  Ranges  to  the 
Vaca  Mts.,  Mt.  Diablo  and  Mt.  Tamalpais,  rare  in  our  region  and  mostly 
toward  the  interior.  The  author  has  never  observed  it  to  set  good  fruit  in  the 
Bay  region. 

14.    HETEROMELES  Roem. 

Evergreen  shrub  with  simple  coriaceous  serrate  leaves.  Flowers  white,  small, 
numerous,  in  little  cymes  disposed  in  a  terminal  corymbose  panicle.  Calyx 
turbinate,  5-cleft.  Petals  5,  spreading.  Stamens  10,  in  pairs  opposite  the 
calyx-teeth;  filaments  dilated  at  base  and  somewhat  connate.  Pistils  2  or  3, 
lightly  united,  tomentose  above,  only  lightly  adherent  to  the  fleshy  calyx-tube, 
the  thickened  persistent  calyx-teeth  closed  over  them  in  fruit.  Fruit  bright 
red,  ovoid,  berry-like.  Seeds  1  or  2  in  each  cell.  (Greek  heteros,  different,  and 
melon,  an  apple.) 

1.  H.  arbutifolia  (Lindl.)  Room.  Christmas  Berry.  Toyon.  Shrub, 
rarely  a  small  tree,  5  to  15  ft.  high;  leaves  oblong,  acute  at  base  and  apex, 
dark  green,  lighter  beneath,  sharply  serrate,  2  to  4  in.  long,  on  petioles  y%  to  % 
in.  long;  panicle  in  anthesis  rather  dense,  2  or  3  in.  high;  corolla  2%  lines  in 
diameter;  fruit  3  or  4  lines  long,  the  seeds  obovate,  flat  on  one  side,  convex 
on  the  other,  Vi  as  long. — (Pbotinia  arbutifolia  Lindl.) 
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Throughout  the  Coast  Ranges  and  Sierra  Nevada,  and  southward  to  South- 
ern and  Lower  California.  Frequent  along  streams  and  gulches  in  the  lower 
hills,  and  also  abundant  on  stony  slopes  at  middle  elevations,  especially  from 
Napa  to  Humboldt  cos.  Fl.  July.  One  of  the  most  handsome  of  Californian 
shrubs  when  covered  from  November  to  January  with  its  fine  clusters  of  crimson 

npmM 

15.    CRATAEGUS  L.     Thorn. 

Thorny  shrubs  with  simple  toothed  or  lobed  leaves.  Flowers  mostly  white, 
heavy-scented,  corymbose.  Calyx-tube  urn-shaped.  Petals  rounded.  Sta- 
mens 5  to  20.  Ovary  inferior,  or  its  summit  free,  2  to  5 -celled,  or  the  2  to  5 
carpels  merely  contiguous  and  not  united;  styles  distinct.  Pome  more  or  less 
drupe-like,  red  or  purple,  containing  2  to  5  bony  1-seeded  nutlets,  these  united 
or  separable;  calyx- teeth  persistent.  (Greek  kratos,  strength,  in  reference  to 
the  wood.) 

1.  C.  rivularis  Nutt.  Shrub  9  to  14  ft.  high;  thorns  stout,  2%  in.  long; 
leaves  elliptic  to  obovate,  doubly  serrate,  entire  towards  the  base  and  often 
cuneate,  shortly  petioled,  1%  to  2%  in.  long;  fruit  reddish  brown  (or  nearly 
black!) ,  3  or  4  bnes  long. 

Sonoma  Co.  to  Siskiyou  Co.  and  northward.     Rare  within  our  limits. 

16.    PYRUS  L.     Pear.     Apple. 

Deciduous  trees  or  shrubs  with  simple  leaves  and  stipules  which  disappear 
early.  Flowers  in  corymbs.  Calyx-tube  urn-shaped.  Petals  white  or  pink, 
with  claws.  Ovary  inferior,  2  to  5-celled,  ovules  2  in  each  cell,  the  carpels 
chartaceous;  styles  as  many  as  the  cells,  united  at  base.  Fruit  a  pome,  in  the 
subgenus  Mains  (apple)  more  or  less  globose  and  sunken  at  each  end. — (The 
Latin  name  of  the  Pear.) 

1.  P.  rivularis  Dougl.  Oregon  Crab  Apple.  Small  tree  or  many-stemmed 
shrub  10  to  30  ft.  high;  leaves  ovate,  pointed,  serrate,  green  above,  pale, 
pubescent  and  eventually  rusty  beneath,  1  to  3%  in.  long,  those  of  the  sterile 
branchlets  mostly  3-lobed  or  with  a  coarse  tooth  on  each  side,  those  of  the 
flowering  branchlets  rarely  lobed  or  toothed;  corymbs  4  to  9-flowered;  petals 
elliptical,  3  to  5  lines  long,  commonly  with  toothed  auricles  just  above  the  very 
short  claw;  stamens  18  or  19;  carpels  commonly  3;  fruits  2  or  3  in  a  cluster, 
oblong  or  oblong-ovoid,  6  or  7  lines  long  and  4%  or  5  lines  thick,  not  sunken 
at  base,  yellowish  (or  pinkish  on  one  side),  aging  purple-black;  calyx-lobes 
at  length  deciduous. — (Mai us  rivularis  Roem.) 

North  Coast  Ranges,  mostly  near  the  coast  (Sonoma  to  Eureka)  and  north- 
ward to  Washington. 

17.    AMELANCHIER  Medic.     June  Berrt. 

Shrubs  or  small  trees  with  simple  leaves.  Flowers  white  in  racemes.  Calyx- 
tube  campanulate,  more  or  less  adnate  to  the  ovary,  the  limb  5 -parted,  the 
lobes  narrow,  reflexed,  and  persistent.  Petals  5,  ascending.  Stamens  in- 
definite, about  20,  the  outer  row  with  longer  filaments.  Pistil  1;  styles  5, 
united  below;  ovary  partly  or  wholly  inferior,  5-celled,  each  cell  in  fruit 
divided  into  2  by  a  partition  from  the  back.  Fruit  berry-like,  globose,  the 
cells  1-seeded.      (Savoy  name  of  the  Medlar.) 

1.     A.alnifolia  Nutt.     Shrub  8  to  15  ft.  high;  leaves  mostly  elliptic,  sharply 
serrate  near  the  apex  or  less  commonly  entire,  %  to  1*4  in*  long;  p« 
to  6  lines  long ;  racemes  short  and  rather  dense ;  petals  broadly  oblong 
what  cuneate  at  base,  5  lines  long;  fruit  purplish,  2%  or  3  lines  in 
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Hill  slopes:  Coast  Ranges  (San  Francisco,  Napa  Range  and  northward); 
Sierra  Nevada. 

LEGUMINOSAE.     Pea  Family. 

Herbs,  shrubs,  or  trees  with  alternate  stipulate  leaves,  in  ours  compound 
(except  in  Cercis).  Leaflets  1  to  many,  usually  entire.  Calyx  synsepalotw, 
5-toothed  or  -cleft  (or  in  Lupinus  bilabiate),  mostly  persistent.  Corolla  with 
5  petals,  in  nearly  all  of  ours  papilionaceous,  t.  e.,  highly  irregular  and  butter- 
fly-like: the  upper  petal  is  called  the  banner;  the  lateral  petals  are  called  the 
wings;  the  two  lower  petals  are  joined  by  their  edges  to  form  the  keel;  the 
banner  in  the  bud  enfolds  the  wings  which  in  turn  cover  the  keel-petals;  all 
the  claws  are  free  from  one  another.  Petals  essentially  hypogynoua  in  ours. 
Stamens  10,  united  into  a  sheath  around  the  ovary  (monadelphous),  or  the  upper 
stamen  distinct  from  the  others  (diadelphous),  or  sometimes  all  distinct. 
Pistil  1,  superior,  1-celled.  Fruit  a  legume  (2-valved  pod),  with  1  row  of 
seeds  on  the  ventral  side,  commonly  opening  by  both  the  dorsal  and  ventral 
sutures,  the  valves  twisting  in  opposite  directions,  or  sometimes  indehiscent. 
Seeds  mostly  kidney-shaped,  without  endosperm.  The  corolla  of  Cercis  is  nearly 
regular.  Amorpha  has  but  one  petal.  The  exceptions  to  the  ordinal  diagnosis 
are  many  but  only  those  which  concern  our  flora  are  here  noted.  This  is  one 
of  the  largest  of  the  natural  orders,  many  species  yielding  important  products. 

A.    Leaves  simple. 

Corolla   obscurely   papilionaceous,    slifhtly   irregular ;    shrubs 1.     Ceicis. 

B.    Leaves  compound ;  corolla  papilionaceous  (except  no.  6). 

1.     Stamens   distinct;   leaves  palmatcly   3-foliolate. 

Flowers  yellow,  in  racemes;  stipules  conspicuous;  herbs 2.     Theemofsis. 

Flowers  purple,  solitary;  stipules  none;  very  spiny  shrub 3.     Pickeiimgia. 

2.     Stamens  diadelphous   or   monadelphous. 

a.  Calyx  deeply  bilabiate. 

Stamens    5    long   and    5    short,    their    filaments    monadelphous    but    free    at    apex;    flowers 

racemose,  mostly  in  whorls;  leaves  palmate,  of  4  to  many  leaflets 4.  Lurmus. 

b.  Calyx  5-toothed. 
Leaves  3-foliolate,  the  leaflets  denticulate  or  serrulate.     (See  also  no.  10.) 

Flowers  in   a   raceme  or   spike;    corolla   deciduous  after   flowering;   leaves   pinnately  3- 
foliolate. 

Pod  curved  or  spirally  coiled ;  style  subulate 5.     Medicago. 

Pod  small,  globose ;  style  Aliform 6.     Melilotus. 

Flowers  in  a  head  or  head-like  inflorescence,  rarely  in  a  capitate  umbel  or  short  spike; 
corolla  withering-persistent  after   flowering;   leaves  palmatcly  3,  sometimes  4  or  5- 

foliolate 7.     TaiFOLiUM. 

Leaves  unequally  or  odd  pinnate  (one  palmate  in  no.  10),  the  leaflets  entire. 

Flowers  in  umbels,  sometimes  solitary;  leaflets  commonly  3  to  many,  sometimes  1  or  2 

8.     Lotus. 

Flowers  in  racemes  or  spikes;  leaflets  many  (3  or  5  in  no.  10.) 

Herbage  glutinous  or  glandular-dotted. 

Pod  not  prickly;  flowers  purple  or  whitish. 

Shrub;  corolla  of  1  petal 9.     Amobpha. 

Herb;  corolla  of  5  petals 10.     Psoealea. 

Pod    prickly,    indehiscent ;    flowers    yellowish 11.     Glycybahiza. 

Herbage  not  glandular;  pod  usually  inflated  or  turgid 12.     Astragalus. 

Leaves  equally  pinnate,  the  rachis  produced  into  a  branched  tendril,  rarely  terminating  in 
a  bristle  or  imperfect  leaflet;  flowers  in  spikes  or  racemes. 

Style  hairy  all  around  at  summit 13.     Vicia. 

Style  hairy  on  the  upper  side 14.  "  Lathy»us. 

1.    CERCIS  L.     Judas  Tree. 
Shrubs.     Flowers  red-purple,  in  umbel-like  fascicles,  appearing  from  winter 
buds  in  advance  of  the  simple  leaves.      Stipules  caducous.      Calyx  in  anthesis 
broader  than  long,  with  5  broad  obtuse  teeth.     Corolla  obscurly  papilionaceous- 
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banner  smaller  than  the  wings  and  enclosed  by  them  in  the  bud;  keel-petals 
larger  than  the  wing-petals  and  not  united.  Stamens  10,  distinct,  declined,  the 
filaments  clavate-dilated  towards  the  base.  Pod  oblong,  very  flat,  the  upper 
suture  with  a  winged  margin.  Embryo  straight.  (Kerkis,  Greek  name  of 
the  oriental  Judas  Tree.) 

1.  C.  occidentals  Torr.  Western  Bed-bud.  Stems  usually  clustered, 
forming  a  clump,  the  branches  rather  widely  spreading,  8  to  15  ft.  high;  leaves 
round,  cordate  at  base  with  nearly  closed  sinus,  2%  to  3*£  in.  broad;  pod 
about  2  in.  long  and  8  lines  wide. 

Foothills  of  the  Sierra  Nevada  and  inner  Coast  Ranges.     Mar.-Apr. 

2.    THERMOPSIS  R.  Br.     False  Lupine. 

Perennial  herbs  with  commonly  erect  clustered  stems.  Leaves  palmately 
3-foliolate,  petioled,  and  with  free  leaf-like  stipules.  Flowers  yellow,  in  a 
terminal  raceme,  the  pedicels  subtended  by  persistent  bracts.  Calyx  cam- 
panulate,  deeply  toothed,  the  two,  upper  teeth  in  ours  almost  completely  united. 
Banner  roundish,  shorter  than  the  oblong  wings,  the  sides  reflexed;  keel  nearly 
straight,  obtuse,  its  petals  very  lightly  joined,  equaling  the  wings.  Stamens 
distinct.  Pod  long,  linear,  flat,  several-seeded.  (Greek  thermos,  lupine,  and 
opsis,  resemblance.) 

1.  T.  macrophyllaH.  &  A.  Stems  somewhat  branched  above,  1  to  2  ft. 
high;  leaves  silky  or  whitish-pubescent  when  young,  soon  glabrate,  at  least 
above;  leaflets  broadly  or  narrowly  obovate  and  often  more  or  less  rhomboidal, 
acute  at  each  end,  or  some  obtuse  at  apex  (even  on  same  plant),  1%  to  3 
or  4  in.  long;  stipules  strongly  oblique  or  not  at  air  oblique,  even  on  the  same 
plant,  longer  than  the  petioles;  upper  lip  of  calyx  slightly  notched;  lower 
ealyx-teeth  shorter  than  or  as  long  as  tube;  raceme  rather  dense,  3  to  6  in. 
long;  pod  straight,  silky,  2  to  5-seeded. — (T.  calif ornica  Wats.) 

Monterey,  Santa  Cruz  Mts.  and  Napa  Valley  northward  to  Mendocino  Co. 
Not  known  from  the  inner  North  Coast  Ranges  nor  from  Contra  Costa  or 
Alameda  cos.  (Cf.  Zoe,  v.  77.)  Var.  velutina  Greene.  Leaflets  small,  with 
a  dense  velvety  pubescence. — Mt.  Hamilton. 

3.    PICKERINGIA  Nutt. 

Very  rigid  and  spiny  evergreen  xerophytic  shrub.  Leaves  palmately  1  to 
3-foliolate,  nearly  sessile  and  without  stipules.  Flowers  large,  purple,  axillary, 
solitary  and  short-pediceled.  Calyx  cam  panu late  with  a  turbinate  base,  the  bor- 
der with  4  very  low  broad  teeth.  Petals  equal,  the  banner  orbicular  with  re- 
flexed  sides,  the  wing-  and  keel-petals  oblong,  the  latter  distinct  and  straight. 
Stamens  distinct,  inserted  low  down  on  calyx-tube.  Pod  linear,  flat,  stipitate, 
straight,  several-seeded.  (Charles  Pickering  of  the  Wilkes  Expedition,  which 
visited  California  in  1841.) 

1.  p.  montana  Nutt.  Pea  Chaparral.  Densely  branched  shrub,  3  to 
8  ft.  high,  the  branchlets  very  spinose;  leaflets  obovate,  entire,  2  to  6  lines 
long;  flowers  near  the  ends  of  the  branchlets,  rose-purple,  %  in.  long,  on  very 
short  pedicels;  pedicels  bearing  2  minute  subulate  bractlets  near  the  middle; 
stamens  persistent;  pod  exserted  on  the  stipe,  about  2  in.  long,  6  to  10-seeded, 
somewhat  constricted  between  the  seeds. — (Xylothermia  montana  Greene.) 

Higher  altitudes  of  the  Coast  Ranges:  frequent  on  dry  slopes  from  near 
Ukiah,  Mt.  St.  Helena,  the  Vaca  Mts.  and  Mt.  Tamalpais  southward  to  South- 
ern California.     May- June.     One  of  the  most  characteristic  of  chaparral  shrubs 


216  LEGUMINOSAB. 

(see  chaparral).     Pod  sickle-shaped  when  young.     Banner  with  a  yellowish  or 
whitish  spot  at  base.     Fruits  very  sparingly. 

4.    LUPINUS  L.    Lupine. 

Herbs  or  low  shrubs  with  palmately  4  to  15-foliolate  leaves.  Stipules  adnata 
to  the  base  of  the  petiole,  seldom  conspicuous.  Flowers  showy,  blue,  pinkish, 
yellow  or  white,  in  terminal  racemes  or  spikes.  Calyx  deeply  bilabiate.  Ban- 
ner roundish,  the  sides  mostly  reflexed;  wings  commonly  connivent  by  their 
edges  in  front  of  and  thus  enclosing  the  mostly  falcate  pointed  keel.  Stamens 
monadelphous,  dimorphous,  5  with  longer  and  basi fixed  anthers,  the  alternate 
5  with  shorter  and  versatile  ones.  Pod  somewhat  flattened,  often  constricted 
between  the  seeds.  Cotyledons  thick  and  fleshy.  (Latin  lupus,  a  wolf,  these 
plants  thought  to  rob  the  soil  of  its  fertility.) 

A.     Pods  linear  or  oblong. 

Bracts  deciduous;  ovules  several;  cotyledons  of  the  seedling  petioled. 
Low  shrubs  or  at  least  suffrutescent,  silky  pubescent;  petioles  mostly  short. 

Flowers  sulphur-yellow ;  raceme  often  1  ft.  long 1.     L.  arboreus. 

Flowers  not  yellow,  mostly  blue. 

Herbage  greenish;  flowers  blue  or  white;  keel  ciliate  for  its  whole  length;  low,  the 

stems  merely  suffrutescent 2.     L.  variicolor. 

Herbage  silky. 

Flowers  bluish  or  lavender,  the  banner  with  a  yellow  spot;  keel  glabrous;  no  dis- 
tinct trunk   3.     L.   chamissonis. 

Flowers  blue;  keel  ciliate;  shrub  with  a  distinct  trunk 4.     L.  aibifrons. 

Perennial  herbs. 

Leaflets  5  to  7,  more  or  less  ciliate  or  ciliolate. 
Herbage  canesccntly  silky. 

Leaflets  oblanceolate  or  cuneate-oblong;  root  large,  yellow;  seashore  species 

5.    L.    littoralis. 

Leaflets  spatulatc-oblong;  root  not  yellow;  montane  species 6.  L.  sericatus. 

Herbage  greenish,  comparatively  glabrous;  montane  or  of  the  hills 

7.   L.   latifolxus. 
Leaflets  7  to  9,  linear-lanceolate,  1  to  1J4  in.  long;  keel  glabrous;  plants  mostly  decum- 
bent, with  silky  herbage 8.  L.  formosus. 

Leaflets  9  to   16,  lanceolate  or  oblanceolate,   3  to  6  in.  long;   petioles    J4    ft.   long  or 

more;  plants  erect,  3  to  5  ft.  high,  sparingly  villous 9.  L.  polyphyllms. 

Annual  herbs. 

Flowers  mostly  4  to  7  lines  long;  upper  calyx-lip  cleft  or  bifid. 

Lower  calyx-lip  3-toothed  or  entire;  leaflets  cuneate-obovate,  obtuse  or  emarginate; 

plants  very  stout  and  succulent 10.  L.  aMnis. 

Lower  calyx-lip  3-dentate;  leaflets  oblanceolate,  acute;  plants,  slender,  not  succulent.. 

11.    L.    nanus. 
Flowers  mostly  1J4  to  3  lines  long. 

Slender  plants;  upper  calyx-lip  with  divergent  lobes. 

Lower  calyx-lip  long,  entire 12.  L.  microntkus. 

Lower  calyx-lip  deeply  3-cleft 13.   L.  trifidus. 

Stoutish  plants;  upper  calyx-lip  bifid,  the  ovate  segments  short  and  parallel;  lower 
calyx-lip  entire  or  slightly  dentate 14.  L.  polycarpus. 

B.     Pods  short  and  roundish  or  ovate. 

Bracts  persistent;  ovules  2;  cotyledons  of  the  seedling  broad  and  united  by  their  bases; 
annuals. 
Upper  lip  of  calyx  herbaceous  and  entire;  flowers  pale  yellow;  stems  simple  below,  widely 

branching  above  15.     L.  luteolus. 

Upper  lip  of  calyx  more  or  less  scarious,  emarginate  or  cleft. 

Flowers  commonly  white  or  yellow;  stem  simple  below,  branching  at  the  middle.... 

16.     L.  densMorus. 
Flowers  light  purple  or  flesh-color;  stem  commonly  simple 17.     L.  microcorpus. 

1.  L.  arboreus  Sims.  Tree  Lupine.  Distinctly  arborescent  and  4  to  8  ft 
high,  or  lower  and  merely  suffrutescent;  lightly  pubescent  on  the  young  stems 
and  lower  surface  of  the  leaves;  leaflets  oblanceolate,  1  to  2%  in.  long,  9  to 
11  on  the  first  leaves,  6  to  8  on  the  (later)  leaves  from  the  axils,  these  smaller; 
raceme  with  very  indistinct  verticils,  often  1  ft.  long;  pedicels  5  lines  long; 


PEA  FAMILY.  217 

bracts  linear,  7  lines  long;  upper  lip  of  calyx  slightly  notched,  the  lower 
entire;  corolla  sulphur-yellow,  8  lines  long;  banner  orbicular,  mucronulate  at 
apex,  the  sides  reflexed;  wings  lightly  coherent  by  their  apices,  inflated;  keel 
falcate,  purple-tipped,  lightly  ciliate;  pod  2  to  3  in.  long,  8  to  12-seeded;  seeds 
oblong,  dark. 

Common  in  sandy  soils  near  the  ocean:  Alameda;  Angel  Island;  San  Fran- 
cisco and  north  and  south  along  the  coast.  Apr.  Economically  of  importance 
as  a  hold-fast  in  sand-dune  country. 

2.  L.  variicolor  Steud.  Low,  1  to  1%  ft.  high,  the  stems  woody  only  at  the 
very  base;  herbage  scantily  hairy-pubescent;  leaflets  8  or  the  lowermost  6, 
oblanceolate,  7  to  9  lines  long;  raceme  mostly  1%  to  3  in.  long,  the  whorls  1 
to  4;  flowers  6  or  7  lines  long;  banner  white  or  pale  blue;  wings  blue;  keel 
ciliate  for  its  whole  length. 

Hill-slopes  near  the  seashore:  San  Francisco;  Marin  Co.     Too  near  the  next. 

3.  L.  chamissonis  Esch.  Stems  densely  tomentose,  woody  below,  1  to 
3  ft.  high;  leaflets  6  to  9,  more  or  less  silky-pubescent,  oblong-oblanceolate ; 
petioles  short,  mostly  not  as  long  as  the  leaflets;  flowers  indistinctly  or  not  at 
all  whorled,  bluish  or  lavender,  the  banner  with  a  permanent  yellow  spot; 
keel  glabrous. 

Near  the  seashore:  San  Francisco  and  Marin  Co.     May. 

4.  L.  albifrons  Benth.  Silver  Lupine.  Branching  bush  2  to  4  ft.  high, 
with  a  distinct  woody  trunk;  growth  of  the  season  silky-pubescent;  leaflets  7 
to  10,  oblanceolate  to  obovate,  10  lines  long  or  less,  silvery-silky  on  both  sides ; 
petioles  mostly  longer  than  the  leaflets;  flowers  deep  blue,  in  mostly  distinct 
whorls  in  a  loose  raceme  often  1  ft.  long;  pedicels  3  lines  long;  upper  calyx- 
lip  broad,  cleft,  the  lower  entire;  petals  subequal;  banner  broad,  with  a 
whitish  or  sometimes  yellow  spot  early  changing  to  red-purple;  keel  ciliate; 
pod  2  in.  long,  5  to  9-seeded ;  seeds  oval,  2  lines  long,  brownish,  with  a  marginal 
dark  line. — (L.  eminens  and  jucundus  Greene.) 

Abundant,  especially  on  the  higher  hills,  Coast  Ranges  and  Sierra  Nevada. 
Feb.-May.     Sometimes  low  and  caespitose,  without  a  trunk. 

5.  L.  littoralis  Dougl.  Chinook  Liquorice.  Stems  slender,  decumbent  or 
ascending,  1  or  2  ft.  long,  from  a  yellow  somewhat  fleshy  root;  stipules 
very  large;  leaflets  5  to  7,  oblanceolate  or  cuneate-oblong,  acute,  %  to  1  in. 
long,  at  least  half  as  long  as  the  petioles,  silky  on  both  sides,  the  hairs  short 
and  appressed;  flowers  remotely  whorled  or  more  or  less  scattered  in  a  short 
raceme;  calyx-lips  of  nearly  equal  length,  entire;  banner  red,  shorter  than  the 
blue  wings;  keel  ciliate;  pod  linear,  hirsute;  seeds  linear,  brown,  with  black 
spots. 

Seashore  from  Pt.  Reyes  northward. 

6.  L.  scricatus  Kell.  Stoutish,  decumbent,  5  to  12  in.  high,  minutely  but 
densely  silky -canescent ;  leaflets  6  to  7,  spatulate-obovate,  obtuse  or  retuse,  1  to 
1%  in.  long,  on  petioles  1%  to  4  times  as  long;  raceme  %  to  1  ft.  long,  rather 
long-peduncled ;  flowers  deep  purple;  calyx-lips  large,  the  upper  cleft,  the  lower 
obscurely  3-toothed;  keel  slender-pointed,  lightly  ciliolate;  seeds  light  brown 
and  somewhat  mottled. 

Howell  Mt.;  Mt.  St.  Helena;  Cobb  Mt.  Apparently  confined  to  the  Maya- 
eamas  Range.     May. 

7.  L.  latifolius  Agardh.  Stems  dark  green  and  shining,  erect,  with  slender 
branches,  but  mostly  simple  below,  2  to  4  ft.  high,  equably  leafy,  the  basal  leaves 
not  long-stalked;   almost  or   quite  glabrous,   except  a  minute  appressed   pu- 
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besccnce  on  the  stems  and  under  the  surface  of  the  leaves;  leaflets  5  to  8, 
broadly  oblanceolate,  thin,  mucronulate,  1  to  3  in.  long;  racemes  6  to  17  in. 
long,  slender-peduncled,  loose,  the  verticils  often  distinct;  pedicels  slender; 
calyx- teeth  elongated,  the  upper  notched  slightly  at  the  narrow  apex;  corolla 
blue,  changing  to  dull  brown ;  keel  ciliolate  below  the  middle. 

Common  plant  in  openly  wooded  canons  of  the  Coast  Ranges:  Ukiah;  Vaca 
Mts. ;  Napa  Range ;  Oakland  Hills  and  southward.     Apr. -June. 

8.  L.  formosus  Greene.  Stems  decumbent  or  ascending,  2  to  3  ft.  long,  the 
whole  plant  silky -pubeseen  t ;  leaflets  mostly  7  to  9,  narrowly  or  broadly  ob- 
lanceolate, abruptly  acuminate,  1  to  1%  in.  long,  equaling  the  petiole;  raceme 
with  more  or  less  distinct  whorls  but  often  dense,  the  peduncle  short  or  scarcely 
any ;  flowers  6  to  7  lines  long,  rich  violet ;  keel  glabrous. 

Rich  high  places  in  the  fields  and  sandy  lands  of  the  Coast  Range  Valleys  and 
the  plains  of  the  Sacramento  and  San  Joaquin.     July-Oct. 

9.  L.  polyphyllus  Lindl.  Stem  stout,  erect,  nearly  simple,  3  to  5  ft. 
high,  sparingly  villous,  equably  leafy  up  to  the  inflorescence;  petioles  6  to  12 
in.  long  except  the  uppermost;  leaflets  9  to  16,  oblanceolate  or  lanceolate, 
sparingly  hirsute  beneath,  glabrous  above,  3  to  6  in.  long;  stipules  adnate 
for  half  their  length;  raceme  short -peduncled,  dense,  1  to  2  ft.  long;  flowers 
not  in  whorls  or  only  subwhorled,  on  long  pedicels;  calyx-lips  of  nearly  equal 
length,  entire;  bractlets  often  wanting;  corolla  6  or  7  lines  long,  with  blue 
wings  and  red-purple  banner;  keel  falcate,  acuminate,  glabrous;  pod  1  to  1% 
in.  long,  %  in.  broad,  7  to  9-seeded. 

Near  the  coast  from  Marin  Co.  (Sausalito,  Pt.  Bonita,  and  Tennessee  Bay) 
northward;  also  in  the  interior  at  higher  altitudes  (Howell  Mt.,  Mt.  Shasta). 

10.  L.  affinis  Agardh.  Stout  and  very  succulent;  stems  fistulous,  14  to  20 
in.  high,  branching  mostly  from  the  middle;  glabrous  except  a  short  and  sparse 
pubescence  on  the  lower  surface  of  the  leaves;  leaflets  6  or  mostly  7  or  8, 
oblong-oblanceolate  or  broadly  cuneate-obovate,  obtuse  or  retuse,  1  to  2  in. 
long;  petioles  1%  to  4  in.  long;  racemes  4  to  8,  on  short  peduncles;  flowers 
6  to  7  lines  long;  bractlets  short;  upper  calyx-lip  with  2  divergent  teeth,  the 
lower  lip  entire;  petals  5  to  6  lines  long,  deep  bluish  purple,  the  keel  glabrous; 
ovary  densely  villous-pubescent. 

North  Coast  Ranges  southward  to  Southern  California.  Very  common  in  late 
Feb.  and  in  Mar.  Especially  characteristic  of  depressions  in  hills  caused 
by  recent  or  old  landslides.  Also  common  along  the  banks  of  winter  water- 
courses in  the  hills  and  in  low  heavy  soil  generally.  Var.  Carnosulus  Jepson, 
usually  simple  with  the  keel  villous  in  the  middle. — Berkeley  Hills. 

11.  L.  nanus  Dougl.  Slender,  not  succulent,  6  to  15  in.  high,  often 
branching  from  the  base,  villous  or  finely  pubescent;  leaflets  7  or  8,  linear  to 
oblanceolate,  Vj  to  1  in.  long,  usually  acute,  the  petioles  %  to  3  times  longer; 
racemes  loose,  short-peduncled,  3  to  7  in.  long,  of  several  distinct  or  some- 
what indistinct  whorls  of  large  fragrant  flowers;  bracts  exceeding  the  calyx; 
pedicels  about  3  lines  long;  upper  calyx-lip  deeply  cleft;  lower  calyx-lip 
3-dentatc,  the  middle  tooth  sometimes  obscure  or  wanting;  corolla  bine,  the  ban- 
ner with  the  white  middle  spot  purple-dotted  along  the  median  sulcus  and 
turning  red-purple  in  age,  5  to  6  lines  long;  banner  orbicular,  retuse,  with  the 
sides  reflexed;  wings  lightly  joined,  forming  an  obliquely  ovate  inflated  sac; 
keel  falcate,  ciliate  above  the  middle. 

Common  everywhere  in  the  Coast  Range  region  and  rather  variable.  Flower- 
ing mostly  in  Apr. 
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12.  L.  micranthus  Dougl.  Slender,  simple  or  more  frequently  branched 
from  the  base,  erect  or  ascending,  5  to  18  in.  high,  pilose-pubescent,  not  at  all 
succulent;  leaflets  5  to  7,  linear  to  linear-spatulate,  %  to  1%  in.  long,  the 
petioles  twice  as  long;  racemes  peduncled,  whorls  3  to  6,  distinct  or  in- 
distinct; pedicels  1%  lines  long,  elongating  more  or  less  in  fruit;  upper 
calyx-lip  with  divergent  triangular  acute  lobes,  the  lower  long,  entire;  corolla 
2  to  2%  lines  long,  blue;  banner  with  a  white  spot  changing  to  light  blue  or 
purple;  wings  narrow,  appressed;  keel  falcate,  densely  pilose-ciliate  above  the 
middle  to  near  the  apex;  pod  5  to  7 -seeded. 

Exceedingly  variable  species,  common  everywhere  in  May  in  the  hill  country 
and  on  the  plains:  Coast  Ranges,  Sacramento  and  San  Joaquin  valleys;  Sierra 
Nevada  foothills.  There  are  apparent  transitions  to  the  next  species.  Yar. 
bicolob  Wats.  Lower  calyx-lip  twice  as  long  as  the  upper;  corolla  3  to  4^ 
lines  long;  folds  on  the  center  of  the  banner  (covering  the  edges  of  the 
oblique  portion  of  the  wings)  much  more  prominent. — Bay  region  and  north- 
ward. Yar.  pachylobus  Jepson.  Peduncles  stout;  flowers  small,  subsessile 
in  few  whorls;  upper  calyx-lip  notched,  the  lower  entire,  twice  as  long;  pods 
very  large. — Briones  Hills,  Contra  Costa  Co.      Apr. 

13.  L.  trifidus  Torr.  Branched  from  the  base,  7  to  12  in.  high,  densely 
pilose,  the  younger  parts  canescent;  leaflets  mostly  6  to  8,  linear  to  linear- 
spatulate;  racemes  very  short,  mostly  2  to  3,  sometimes  4  in.  long;  upper  calyx- 
lip  deeply  cleft  with  divergent  segments,  the  lower  deeply  3-cleft  into  long 
slender  segments;  corolla  2  to  2%  lines  long,  blue,  the  white  spot  on  the  banner 
not  changing  in  age;  keel  scarcely  falcate,  short  and  obtusely  pointed,  sparsely 
ciliate  from  above  the  middle  to  just  below  the  apex;  pod  6  to  8-seeded;  seeds 
quadrate-ovate,  dotted  or  diagonally  marked. 

Sandy  soil  about  the  Bay  and  along  the  seaboard:  Alameda  and  San  Fran- 
cisco, southward  to  Santa  Cruz  Co.  and  Pacific  Grove.  Doubtless  no  more 
than  a  good  variety  of -the  next;  best  known  by  its  strikingly  pilose  pubescence 
and  3-cleft  lower  calyx-lip. 

14.  L.  polycarpus  Greene.  Erect,  somewhat  succulent,  with  rather  stout 
branches  from  the  base  or  above  the  middle,  moderately  pubescent;  leaflets 
6  to  8,  linear-ob  lanceolate,  1%  to  1  in.  long;  raceme  narrow,  rather  short,  with 
4  to  7  distinct  or  indistinct  whorls;  pedicels  1  line  long,  ascending;  upper 
calyx-lip  2-cleft,  the  lobes  ovate,  parallel;  lower  entire  or  obscurely  dentate, 
somewhat  longer;  corolla  1%  to  3  lines  long,  deep  blue;  banner  obovate,  retuse 
or  truncate,  the  center  white,  with  dark  dots,  changing  to  red-purple,  the  sides 
incurred,  not  reflexed;  wings  coherent  at  tip,  inflated,  exposing  the  base  of  the 
short  and  nearly  straight  keel;  keel  obscurely  ciliate  below  the  apex;  pod  rigid, 
slightly  .falcate,  1  in.  long  or  more,  6  to  9-seeded. 

Occurring  in  its  typical  form  in  rich  soil  of  low  fields  about  the  Bay  and  in 
a  modified  form  on  the  plains  of  the  interior.  Characterized  chiefly  by  its  rather 
robust  habit,  short  narrow  close  racemes  of  small  flowers  and  many  large  pods. 
Apr. 

L.  hibsutissimus  Be  nth.  Robust  plants  with  fistulous  stems,  branching 
above  the  middle  or  at  the  base,  2  to  4  ft.  high;  herbage  very  hispid-bristly 
and  nettle-like;  leaflets  5  to  7,  cuneate-obovate,  obtuse  and  mucronate,  or 
truncate,  1  to  1%  in.  long;  racemes  %  to  1%  ft.  long;  flowers  blue;  pod  very 
hispid-bristly,  1%  in.  long. — Monterey  and  south  to  Southern  California.  Mar.- 
May. 

15.  L.luteolus  Kell.      Slender,  simple  below,  loosely  and  widely  branch- 
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iii^  above,  2  to  .'31_»  ft.  high,  rigid,  not  succulent;  pubescence  of  short  ap- 
prised silky  hairs;  leaves  scattered;  leaflets  mostly  7,  cuneate-oblong,  1  in. 
long,  obtuse  or  acute ;  bracts  linear-setaceous,  often  exceeding  the  calyx ;  flowers 
6  lines  long,  pale  yellow,  nearly  sessile,  in  a  dense  raceme  1%  to  7  in.  long; 
upper  lip  of  calyx  entire,  not  scarious,  the  lower  3-toothed. 

Stream  and  river  beds:  Contra  Costa  Co.;  Napa  Valley;  Lake  Co.  and  north- 
ward. 

16.  L.  densiflorus  Benth.  Resembling  the  last  but  more  sparingly  vil- 
lous; stem  stout,  somewhat  succulent,  simple  below,  parted  at  the  middle  into 
many  spreading  branches;  leaflets  oblong-oblanceolate,  very  acute,  mucronate; 
racemes  6  to  10  in.  long,  on  long  peduncles;  bracts  setaceous,  much  shorter 
than  the  calyx;  flowers  white,  yellow,  or  sometimes  rose-color;  calyx  sparingly 
pubescent,  the  upper  lip  scarious,  deeply  cleft,  the  lower  long,  toothed. 

Hillsides  and  banks  of  gullies:  North  Coast  Ranges  and  the  Sacramento  Val- 
ley southward  to  Southern  California.  Apr.-May.  Flowers  in  this  and  the 
next  6  to  8  lines  long. 

17.  L.  microcarpus  Sims.  Simple  or  branched  above,  1  to  1^  ft. 
high,  somewhat  succulent,  villous  throughout;  leaves  rather  crowded;  leaflets 
usually  9,  cuneate-oblong,  varying  at  apex  from  acutish  to  obtuse  or  emargin- 
ate,  1  to  2  in.  long;  bracts  subulate-setaceous,  equaling  the  calyx  or  shorter; 
flowers  short-pediceled,  purplish  or  flesh-pink;  calyx  densely  hirsute,  upper  l:p 
very  short,  subsca/ious,  emarginate  or  cleft;  lower  obscurely  2  or  3-toothed; 
keel  slightly  ciliate;  pod  villous,  8  lines  long. 

Abundant  on  the  plains  of  the  Sacramento  and  San  Joaquin ;  the  same  thing, 
apparently,  at  Alameda.     Apr.-May. 

5.    MEDICAGO  L.     Medick. 

Herbs,  the  leaves  and  flowers  essentially  as  in  Melilotus.      Flowers  in  short 

spikes  or  loose  heads.      Pod  small,  1  to  several-seeded,  incurved  or  coiled  or 

spirally    twisted,    indehiscent.       (Greek    Medike,    name   given    by    Dioacorides 

to  a  plant  from  Media,  perhaps  Lucern.      All  the  species  naturalized  from 

Europe.) 

Perennial ;   flowers  blue 1.     M.  saliva. 

Annuals;  flowers  yellow. 

Pod  1 -seeded,  reniform,  unarmed  but  strongly  nerved 2.     M.  lufnlina. 

Pod   several-seeded,   spirally  coiled,   margined  with  prickles. 

Edge  of  the  pod  keeled,  not  grooved  between  the  prickles;  leaflets  not  splotched.... 

3.     hi.  kispida. 
Edge  of  the  pod  furrowed  between  the  prickles;  leaflets  with  a  large  inky  splotch  on 

the  upper  face   4.     M.  arabica. 

Pod  several-seeded,  spirally  coiled,  unarmed 5.     M.  epicuiata, 

1.  M.  sativa  L.  Alfalfa.  Perennial  from  an  elongated  taproot,  erect  and 
smooth;  leaflets  oblong-obovate  or  linear-oblong,  8  to  10  lines  long;  flowers 
blue  (5  lines  long),  in  racemes;  pod  spirally  twisted  so  as  to  form  2  or  3 
complete  rings  or  coils. 

Borders  of  fields,  not  common  beyond  cultivation.  Native  of  western  Asia, 
cultivated  for  more  than  20  centuries.  Brought  into  California  in  1854,  it  is 
our  "King  of  Forage  Plants,"  often  producing  ten  tons  of  hay  per  acre  per 
annum.  Also  valued  as  a  bee  plant,  sometimes  yielding  60  lbs.  to  the  acre. 
Rarely  called  Lucern. 

2.  M.  lupulina  L.  Nonesuch.  Black  Medick.  Branching  from  the 
base  into  spreading  procumbent  stems  9  to  18  in.  long;  leaflets  orbicular 
and  more  or  less  deltoid  to  cuneate-obovate,  4  to  6  lines  long;  peduncles  longer 
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than  the  leaves   (1  to  1%   in.  long),  hearing  a  short  dense  spike  of  bright 
yellow  flowers;  pod  reniform,  1 -seeded,  black  when  ripe. 

Uncommon,  bat  widely  distributed.  Redlands;  Panamint  Mts.;  Tahoo; 
Oakland;  Sacramento  Co.;  Humboldt  Co.;  SisBon.     Apr.-June. 

3.  M.  hispida  Gaertn.  Bub  Clover.  Branches  spreading  or  procumbent, 
from  a  few  in.  to  2  ft.  long;  herbage  nearly  glabrous;  leaflets  obovate  or 
obcordate;  stipules  finely  toothed;  peduncles  3  to  5-flowered,  rather  longer 
than  the  leaves;  pod  twisted  into  a  spiral  of  2  or  3  turns,  compressed,  reticu- 
lated, the  thin  keeled  edge  bordered  by  a  double  row  of  more  or  less  hooked 
or  curved  prickles. — (M.  denticulata  Willd.) 

Very  common  throughout  California  on  the  plains,  low  hills  and  in  the 
valleys.  Mar.-June,  but  flowering  in  moist  places  at  nearly  all  seasons. 
Prized  as  a  dry  season  stock  feed,  the  burs  produced  in  great  quantity  and 
highly  nutritious;  also  furnishes  a  green  forage  in  spring.  A  rare  instance  of 
an  aggressive  immigrant  having  forage  value. 

4.  M.  arabica  Huds.  Spotted  Medick.  Very  similar  to  no.  3,  but  the 
petioles  with  spreading  hairs,  the  leaflets  usually  much  larger  (1  in.  long)  and 
with  a  conspicuous  dark  splotch  in  the  center;  pod  compactly  spiral,  the 
margin  thicker  and  more  or  less  furrowed  between  the  prickles. — (M.  maculata 
Willd.) 

San  Francisco  Bay  region,  uncommon  but  gradually  extending.  (Cf. 
Erythea,  vi,  25.) 

5.  M. apiculata  Willd.  Stems  spreading,  1  to  2  ft.  long;  leaflets  del- 
toid, denticulate,  except  at  the  base,  usually  retuse  and  mucronate  at  apex, 
5  or  6  lines  long;  pod  unarmed  or  the  spines  very  short,  the  sides  strongly 
reticulated,  the  reticulations  running  to  the  edge  and  appearing  as  a  row  of 
tubercles  on  either  side  of  the  margin. 

Widely  distributed  but  rare:  New  Almaden;  San  Francisco;  Knights  Ferry; 
Crescent  City.     By  some  authors  treated  as  a  variety  of  no.  3. 

6.    MELILOTUS  Juss.     Sweet  Clover. 

Annual  or  biennial  herbs  with  pinnately  3-foliolate  leaves  and  toothed 
leaflets.  Herbage  fragrant  in  drying.  Flowers  small,  yellow  or  white,  in 
spike-like  racemes  on  axillary  peduncles,  in  bud  erect,  soon  deflexed  and  not 
again  becoming  erect.  Calyx  5-toothed.  Petals  falling  after  flowering,  free 
from  the  stamen  tube.  Stamens  diadelphous,  the  upper  one  entirely  free. 
Pod  ovoid,  straight,  longer  than  the  calyx,  scarcely  dehiscent,  1  or  2-seeded. 
(Greek  meli,  honey,  and  lotos,  the  ancient  name  of  some  plant  belonging  to  this 
family.      Naturalized  from  the  Old  World.) 

Flowers  white;  plants  3  to  6  ft.  high 1.     M.  alba. 

Flowers  yellow;  plants  1^4  to  3  ft.  high 2.     M.  indica. 

1.  M. alba  Desr.  White  Melilot.  Erect,  simple  below,  branching  above; 
leaflets  broadly  or  narrowly  oblong,  tapering  to  both  ends,  or  widest  above 
the  middle,  serrate  except  at  the  very  base,  %  to  1*4  in.  long;  flowers  2  lines 
long,  in  racemes  1  to  4  in.  long;  pod  somewhat  wrinkled. 

River  beds  throughout  California  or  in  moist  valleys  northward,  rather 
rare  as  yet  in  our  district:  Riverside;  Pomona;  Scott  Valley,  Lake  Co.;  Kla- 
math River,  Humboldt  Co.;  Ft.  Bidwell.  Sometimes  called  Bokhara  Clover. 
At  Independence  it  has  (as  elsewhere)  spread  along  the  irrigation  ditches 
and  is  "much  in  the  way";  the  bees  feed  upon  the  flowers  and  the  honey 
produced   from  the  abundant  alfalfa  is  in  consequence  as   if  flavored  with 
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cinnamon.      Cattle  avoid  the  herbage  and  the  pods  are  said  to  be  poisonous  to 
sheep. 

2.  M.  indica  All.  Yellow  Melilot.  Main  stem  erect,  with  many  rather 
spreading  branches  from  above  the  base;  leaflets  broadly  or  narrowly  cuneate- 
obovate,  dentate  or  serrate  but  entire  below  the  middle,  truncate  or  retuse  at 
apex,  %  to  1%  in.  long;  racemes  1  to  2  in.  long,  longer  than  the  peduncles; 
flowers  IY2  lines  long;  pod  with  thinnish  strongly  wrinkled  coat. — (M. 
parviflora  Desf.) 

Common  throughout  California.     Apr.-May. 

7.    TRIFOLIUM  L.     Clover. 

By  Laura  F.  McDermott,  M.  S. 

Herbs  with  palmate  or  short-pinnate  leaves;  leaflets  generally  3,  sometimes 
4  to  7;  stipules  foliaceous,  united  at  the  base  and  clasping  the  petioles. 
Flowers  white,  pink,  yellow,  red,  or  purple,  in  heads.  Heads  sometimes  loose 
(umbellate)  or  spicate.  Calyx  5-toothed,  sometimes  bifid  or  trifid.  Petals 
united  with  the  stamen-tube  or  free,  persistent  and  withering.  Stamens  dia- 
dclphous,  9  stamens  united  %  their  length  into  a  tube-like  fold,  the  tenth 
stamen  always  free,  in  a  separate  whorl  or  attached  to  the  banner.  Pod  glo- 
bose to  elongated,  1  to  8  (mostly  1  to  2) -seeded,  included  within  the  per- 
sistent calyx.      (Latin  tres,  three,  and  folium,  leaf.) 

A.    Heads  involucrate;  annuals  except  no.  5. 

1.  Corolla  conspicuously  inflated. 

Involucre  large,  the  lobes  lanceolate,  entire 1.    7*.  fucaium. 

Involucre  small,  the  lobes  obtusely  rounding  or  involucre  reduced  to  a  ring. 

2.  T.  depauperatum. 
2.  Corolla  not  inflated. 

Involucre  a  flat  or  spreading  disc  with  various-shaped  margin. 

Margins   of   involucre  acicularly   lobed   but   not  toothed;   calyx-teeth   dilated,   tridentate 
or   simple. 

Plant   strictly   glabrous 3.    T.    tridentatmm. 

Plant    pubescent,    fistulous    and    clammy 4.    T.    obtusiHorum. 

Margins  of  involucre  lobed,  the  lobes  toothed;  calyx-teeth  not  dilated  but  subulate. 

Flowers  large,  each  floral  whorl  subtended  by  an  involucre 

5.    7*.  involucratum. 
Flowers    small,    enclosed    within    1    or    2    involucres. 

Keel   with    long   rostrate   beak 6.    T.   appendicnlatum. 

Keel    not    long    rostrate,    but    abruptly    acute 7.    T.    variegatum. 

Margins  of  involucre  lobed,  the  lobes  lanceolate,  entire  or  an  occasional  lobe  divided; 

head   and    involucre    very    small .- 8.    7*.    oligantkum. 

Involucre  campanulate   to  bowl-shaped. 
Lobes  of  involucre  toothed. 

Calyx-teeth   simple,   much   shorter   than    the  calyx-tube 9.    7*.    microdon. 

Calyx-teeth    awn-like,    plumose,    the    middle    tooth    once    or    twice    forked 

10.   T.   barbigerum. 

Calyx-teeth    characteristically   many- forked   and   glabrous .11.    T.   cyathtferum. 

Lobes  of  involucre  entire;   calyx-teeth  broadly   subulate  with  scarious  margins 

12.  7*.  microcepkalum. 

B.    Heads  naked. 

1.    Flowers  pedicellate,  in   age  reHexed. 
Annuals. 

Plant  strictly  glabrous. 

Calyx-teeth  scarious  with   bristled  or  ciliated  margins;   flowers  light  pink 

13.   7*.  ctYtafssai. 

Calyx-teeth  not  scarious.  margins  entire;   flowers  a  rich  rose-red  to  cream  color 

(  14.  T.  gracilentnm. 
Plants  pubescent,  especially  the  peduncles  and  calices;   leaflets  entire  or  conspicuously 

bifid    and    spreading;    flowers    pink 15.    7*.    bifidum. 

Perennials. 
Plant   small ;   calyx  glabrous ;   flowers  cream-color 16.    7*.   repent. 
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Plant  large. 

Calyx  sparsely  pubescent;   flowers  tinged   with   pink 17.   T.  hybridum. 

Calyx  characteristically  hairy,  strongly  cross-nerved  at  base  of  teeth;  flowers  rose-red.. 

18.    T.  pratense. 
2.     Flowers  sessile,  never  re  flexed;    annuals. 

Heads  pedunculate,   elongate-ovate,   small 19.   T.   albopurpureum. 

Heads  sessile,   in   pairs 20.   T.   macraei. 

Heads  large,  globose. 

Corolla  large,  showy,  much  longer  than  the  calyx 21.   T.  dichotomum. 

Corolla  small,   inconspicuous,  entirely  obscured  by  the  long  and  plumose  calyx-teeth... 

22.  T.  olivaceum. 
Heads    long   cylindrical,    truncate;    flowers   showy 23.    T.   calif ornicum. 

1.  T.  fucatum  Lindl.  Sour  Clover.  Stems  stout,  fistulous,  succulent, 
diffuse,  1  to  2%  ft.  long;  stipules  large,  broadly  subulate,  acuminate,  the 
margins  membranous;  leaflets  rhombic-ovate,  5  to  12  lines  broad,  broadly  den- 
tate, sometimes  dentate-setate ;  heads  large,  1  to  1%  in.  in  diameter;  in- 
volucre 5  to  9-lobed,  its  margins  scarious,  entire;  flowers  pedicellate,  cream- 
color  tinged  with  light  green,  in  age  inflating  and  turning  a  deep  pink;  keel 
dark  purple;  calyx  very  small,  scarious,  the  teeth  short,  unequal;  pod  stipitate, 
3  to  8 -seeded,  the  seeds  1  line  in  diameter. 

A  most  singular  species,  found  throughout  California,  growing  rankly  in 
low  alkaline  and  brackish  places.  Acts  much  like  a  weed,  since  abundant 
along  railroad  tracks  and  country  roads.  Possibly  introduced  from  South 
America.  Apr.- June.  Forma  virescens  McDer.  Smaller;  leaflets  spatulate, 
pectinate  to  pectinate-dentate;  calyx-teeth  reduced  to  3,  longer  than  the  calyx- 
tube;  pod  3 -seeded. — Dry  hilly  parts  of  Napa,  Solano  and  Colusa  cos.  (var. 
virescens  Jepson.)  Var.  gambellii  Jepson.  Procumbent  and  very  succu- 
lent; leaflets  rhombic,  thick,  glaucous;  calyx-teeth  very  long,  2  to  3-cleft. — 
Inner  South  Coast  Ranges.  Forma  flavulum  McDer.  Of  the  same  pro- 
cumbent habit  as  var.  gambellii;  leaflets  small,  the  margins' entire;  calyx- 
teeth  simple,  equaling  or  exceeding  the  calyx-tube. — Widely  and  abundantly 
distributed  in  marshy  places  of  the  sea-coast  counties  (var.  flavulum  Jepson). 

2.  T.  depauperatum  Desv.  Slender,  glabrous,  ascending,  4  to  8  in.  high ; 
stipules  ovate,  lanceolate;  leaflets  cuneate-emarginate,  denticulate,  5  lines 
long;  peduncles  slender,  wiry;  heads  loose,  2  to  7-flowered,  subtended  by  an  ex- 
ceedingly small  involucral  ring;  banner  enclosing  the  small  wings  and  keel; 
pod  stipitate,  2  to  6-ovuled,  commonly  2 -seeded. 

The  most  abundant  clover  of  the  alkaline  areas  of  California.  Owing 
to  the  variation  of  the  involucre  and  leaflets  we  have  the  following  varieties 
and  forms:  Forma  laciniatum  McDer.  A  leaf  form  growing  near  or 
partly  in  water;  leaflets  deeply  and  laciniately  toothed. — Not  so  abundant  as 
the  species  (var.  laciniatum  Jepson).  Var.  diversifolium  McDer.  Larger 
than  the  species,  1  to  2  ft.  high;  leaflets  oblong-ovate;  margins  repandly  serru- 
late toward  the  apex;  involucre  very  small,  with  6  to  9  tiny  lobes;  heads  many 
(8  to  15) -flowered. — More  common  than  the  species  (T.  amplectens  var.  hy- 
drophilum  Jepson.)  Var.  stenophyllum  McDer.  Very  slender;  leaflets 
linear,  5  to  9  lines  long,  %  to  *£  line  broad. — A  coast  form  from  Sonoma  to 
San  Diego  Co.  (T.  stenophyllum  Nutt.)  Var.  stenophyllum  forma  fran- 
CISCANUM  McDer.  Dwarf,  the  small  leaflets  as  broad  as  long,  rounded  at 
the  apex. — Same  localities  as  the  last  (T.  franciscanum  Greene).  Var.  steno- 
phyllum forma  lacinifolium  McDer.  Leaflets  laciniately  toothed;  lobes  of 
the  involucre  highly  developed  as  in  var.  stenophyllum. — Not  common.  Mar. 
Var.  amplectens  McDer.  Stout,  1  to  1%  ft.  high;  involucre  large,  5  to  6- 
lobed,  the  lobes  rounded,  margin  scarious. — Abundant  on  the  plains  of  the 
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Sacramento  and  San  Joaquin  (T.  amplectens  T.  &  G.).  Yar.  amplectens 
forma  truncatum  McDer.  Very  large;  stems  flaccid;  leaflets  and  involucre 
larger;  inner  whorl  of  flowers  subtended  by  a  very  small  involucral  ring. — A 
rich  soil  form  of  western  California  (T.  truncatum  Greene). 

3.  T.  tridentatum  Lindl.  Stems  curving  outward  at  the  base  in  a  whorl 
of  three  or  more,  %  to  1%  ft.  high;  leaves  linear-oblong  to  lanceolate,  serrate- 
setate  to  entire;  heads  hemispherical,  broader  than  long,  the  flowers  standing 
out  conspicuously,  the  wings  protruding  at  right  angles  from  the  tube-like 
whorl  of  the  banner;  divisions  of  the  involucre  very  short;  calyx-teeth 
dilated,  tridentate,  shorter  than  the  calyx-tube. 

Very  common  from  the  coast  to  the  Sierra  foothills,  exhibiting  many  ecolog- 
ical variations  as  included  under  the  following  varieties  and  forms:  Forma 
trimorphum  McDer.  Slender  and  more  decumbent  than  the  species;  involucre 
deeply  cleft  into  unequal  narrowly  lanceolate  lobes;  calyx-teeth  not  always 
tridentate. — Bay  region  and  Sierra  Nevada  foothills  (T.  trimorphum  Greene). 
Yar.  segetum  McDer.  Tall,  often  2  ft.  high;  stems  hollow,  4  to  5  lines  thick; 
leaflets  2%  in.  long,  %  in.  wide;  heads  broadly  conical;  flowers  large,  the 
tridentate  calyx-teeth  long,  acicular. — The  largest  and  most  luxuriant  variety, 
abundant  in  the  Bay  region  (T.  segetum  Greene).  Var.  aciculare  McDer. 
Erect;  peduncles  short;  divisions  of  involucre  unequal,  long-acicular ;  calyx- 
teeth  dilated,  simple,  becoming  abruptly  long-acicular. — Widely  distributed 
(T.  aciculare  Nutt.).  Var.  aciculare  forma  watsonii  McDer.  Very  slender; 
leaflets  linear;  heads  conical,  involucre  reduced;  calyx-teeth  simple,  the  tip 
ac*cular,  shorter  than  in  the  variety. — Range  more  restricted,  Napa  to  Fresno 
(T.  watsonii  Loja.). 

4.  T.  obtusiflorum  Hook.  Large  and  erect,  hispidulous  throughout ;  stems 
hollow,  clammy,  2  to  4  lines  thick;  leaflets  large,  obovate-oblanceolate  or  ob- 
lanceolate,  obtuse  or  acute,  the  margins  remarkably  fringed;  peduncles  2% 
in.  long,  axillary  or  dichotomously  branched;  heads  large;  involucre  small; 
calyx- teeth  simple,  dilated  near  base. 

Widely  distributed  throughout  California  but.  rare  as  compared  with  its 
relative  T.  tridentatum.  The  clamminess  of  the  entire  plant,  even  on  dry 
summer  days,  makes  it  easily  recognizable. 

5.  T.  involucratum  Ortega.  Cow  Clover.  Strictly  glabrous,  low  caes- 
pitose  (the  numerous  small  leaves  borne  on  a  short  stem)  or  tall;  stems  thick 
but  flaccid;  petioles  longj  small  leaflets  obcordate  or  obtuse-oblanceolate; 
large  leaflets  obtuse-oblong  or  ovate,  or  rhombic-oblanceolate,  the  margins 
serrulate-setate ;  heads  large,  showy,  the  flowers  purple,  rose-red  or  pinkish, 
lighter  at  the  top;  involucre  deeply  or  slightly  lobed,  each  lobe  3  to  5-toothed; 
calyx  10-nerved;  pod  2  to  6-seeded. — (T.  wormskjoldii  Lehm.) 

Freouent  along  streams,  by  springs  or  in  salt-marshes.      Apr.-June. 

6.  T.  appendiculatum  Loja.  Glabrous;  stems  erect,  thick  and  fistulous; 
stipules  reflexed  or  spreading,  irregularly  laciniate;  leaflets  rhombic,  obtnse- 
obovate  or  broadly  oblanceolate ;  involucre  7  to  9-lobed,  the  lobes  3  to  5-toothed; 
heads  large,  showy;  flowers  dark-purple,  cream-tipped;  beak  of  keel  long 
apiculate. 

Mendocino  Co.  and  Pacific  Grove.  Rare.  Forma  rostratum  McDer. 
Dwarf,  about  4  in.  high;  leaflets  small,  obcordate,  on  long  filiform  petioles; 
involucre  4-lobcd,  each  lobe  3  to  4-toothed;  heads  small,  few-flowered;  keel 
rostrate. — Marin  and  Alameda  cos.     (T.  rostratum  Greene.)     May-June. 

7.  T.  variegatum  Nutt.     White-tip  Clover.     Strictly  glabrous,  decumbent 
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or  ascending,  %  to  1%  ft.  high;  stems  slender;  stipules  ovate,  laciniately 
toothed;  leaflets  very  small  to  large,  obovate  to  oblong-lanceolate;  peduncles 
slender;  heads  small,  few  to  many-flowered;  involucre  much  smaller,  4  to  12- 
lobed,  the  lobes  3  to  7-toothed;  flowers  small,  purple,  white-tipped  or  purple 
throughout;  calyx  5  to  20-nerved,  its  teeth  subulate-setaceous,  simple  or  one 
tooth  bifid. 

Widely  distributed  and  common  throughout  California.  Var.  pauciplorum 
McDer.  Dwarf,  caespitose  or  stems  short  and  slender;  leaflets  very  small; 
heads  of  1  to  7  small  purplish  flowers;  involucre  1  to  4-lobed,  the  lobes  3  to 
5- toothed. — Mendocino,  Marin  and  Monterey  cos.;  also  in  the  Sierra  Nevada. 
The  smallest  clover  of  western  North  America  (T.  pauciflorum  Nutt.)  Var. 
trilobatum  Jepson.  Slender,  4  to  8  in.  high,  sparsely  branched  at  the  base; 
margin  of  stipules  laciniate;  petioles  slender,  1%  to  2  in.  long;  leaflets  lanceo- 
late, acute  at  each  end  or  often  remarkably  trilobate  at  apex;  heads  on  long 
slender  peduncles;  lobes  of  involucres  deeply  and  laciniately  toothed;  flowers 
long,  dark  purple,  cream  color  at  the  tips;  calyx-teeth  slender,  acute,  generally 
purple-tipped;  pod  2-seeded. — A  beautiful  but  rare  variety  collected  at  the 
Marysville  Buttes  (T.  trilobatum  Jepson).  Var.  melananthum  Greene. 
Leaflets  large,  oblanceolate,  obtuse;  heads  large-flowered,  showy;  involucre 
small;  calyx-teeth  pungent  and  purple-tipped. — -Common  in  low  moist  places, 
attaining  a  most  luxuriant  growth.  Var.  melananthum  forma  major 
McDer.  A  large  stout  and  fistulous  form;  leaflets  large,  acute  at  each  end; 
heads  large;  petals  purple,  white-tipped. — Common  in  low  moist  places, 
especially  luxuriant  in  the  Bay  region. 

T.  polyodon  Greene.  Glabrous,  somewhat  decumbent;  stems  flaccid,  1  to 
1V&  ft.  high;  stipules  laciniate,  the  margins  reflexed;  leaflets  Rhombic,  entire 
to  serrulate;  involucre  not  deeply  lobed,  each  lobe  many- toothed ;  heads  5 
lines  in  diameter;  flowers  dull  purple  fading  to  white  at  the  top;  calyx  tur- 
binate, 10-nerved,  reticulate,  all  the  teeth  tridentate  or  multifid;  pod  2-seeded; 
seeds  brown-speckled. — Distinctly  local.    Pacific  Grove;    Monterey. 

8.  T.  oliganthum  Steud.  Slender,  %  to  1^  ft.  high;  herbage  glabrous, 
light  green;  leaflets  linear  to  cuneate-oblong,  serrate-setate  to  entire;  heads 
very  small,  3  to  15-flowered;  involucre  much  smaller,  divisions  deeply  laciniate 
and  unequal;  flowers  small,  lavender,  white-tipped;  keel  purple;  calyx-teeth 
broadly  subulate;  pod  2  to  3-seeded. 

Wooded  canons  and  brush-covered  slopes  of  the  Coast  Ranges.  Limited 
in  range.  Not  common.  Forma  sonomense  McDer.  Stipules  and  in- 
volucres sparsely  short  pubescent. — Knights  Valley,  Sonoma  Co.  Var.  tricho- 
calyx  McDer.  Peduncles  and  heads  covered  with  a  white  pubescence;  leaflets 
obeordate  or  rhombic,  1%  to  5  lines  wide,  2  to  8  lines  long. — Pacific  Grove 
(T.  trichocalyx  Heller). 

9.  T.  microdon  H.  &  A.  Stems  stout,  erect,  %  to  2  ft.  high,  the  secondary 
branches  slender,  covered  with  inconspicuous  hairs;  leaflets  broadly  obeordate 
or  oblanceolate,  serrate-setate,  5  to  9  lines  long;  stipules  ovate-lanceolate; 
involucre  deeply  campanulate,  becoming  flattened  at  anthesis,  5  to  15-lobed; 
lobes  prominent,  green,  3  to  7-toothed;  flowers  small,  white  or  turning  light 
pink;  calyx-teeth  short,  abruptly  subulate;  pod  1 -seeded. 

Very  common  throughout  our  region.      Apr.-May. 

10.  T. barbigerum  Torr.  Procumbent,  4  to  8  in.  long;  stems  several 
from  the  base,  spreading  in  a  circle;  peduncles  erect,  slender,  wiry,  pubescent 
to  glabrous;  stipules  scarious,  ovate-lanceolate,  upper  portion  green;  leaflets 
rhombic  or  deltoid  to  ovate-oblong,  the  margin  setate;  heads  numerous,  the 
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large  involucre  almost  enclosing  the  flowers;  calyx  surpassing  the  corolla, 
its  teeth  plumose,  setaceous,  2  teeth  once  or  twice  forked;  flowers  rose-red, 
banner  inflated;  pod  2-seeded. 

Ridges  of  the  foothills  but  not  common.  Yar.  andrewsh  Gray.  Villous 
pubescent  throughout,  less  procumbent  and  larger  than  the  species;  heads  large; 
involucre  villous  pubescent  on  both  surfaces,  10  to  16-lobed,  the  lobes  flabellate; 
f  owers  large,  purple  or  lilac,  the  showy  corollas  much  longer  than  the  calyx. — 
Near  the  coast  from  Mendocino  to  San  Luis  Obispo.     Rare. 

11.  T.  cyathifcrum  Lindl.  Strictly  glabrous,  8  to  12  in.  long,  slightly  de- 
cumbent; stipules  broadly  lanceolate;  involucre  bowl-shaped,  the  scalloped 
margin  unequally  toothed;  flowers  small,  white  or  light  pink,  soon  turning 
brown;  calyx-teeth  remarkably  forked,  in  all  11  to  17  forkings  at  the  top. 

Mendocino  Co.  and  the  Sierra  Nevada,  north  to  British  Columbia. 

12.  T.  microcephalum  Pursh.  Canescently  pubescent  or  nearly  glabrous, 
slender,  ascending  %  to  2  ft.  high;  stipules  ovate,  acuminate;  leaflets  ob- 
cordate  to  oblanceolate-retuse,  serrate;  involucre  7  to  10-lobed,  the  lobes  lanceo- 
late, entire  with  scarious  web-like  margins;  heads  small,  compact;  flowers 
small,  light  pink  or  white;  calyx  shorter  than  corolla;  teeth  simple,  pungent, 
the  margin  scarious;  pod  1  or  2-seeded. 

Hillsides  and  valleys;  common.      Mar.-May. 

13.  T.  ciliatum  Nutt.  Glabrous  throughout,  1  to  2  ft.  high,  stout, 
fistulous;  stipules  large,  ovate-lanceolate,  the  margins  scarious;  leaflets  large. 
%  to  1%  in.  long,  elliptic  or  oblong,  otuse,  entire  to  serrulate;  heads  conical 
in  flower,  reflexed  in  fruit;  flowers  pinkish  purple;  calyx-teeth  remarkably 
ciliate;  banner  inflated  at  base,  tapering  toward  the  apex;  pod  1  to  2-seeded. — 
(Tri folium  ciliolatum  Benth.) 

Plains  and  valleys  throughout  California;  Sierra  Nevada  to  about  5000 
ft.      Apr.-June. 

14.  T.  gracilentum  T.  &  G.  Pin-point  Clover.  Glabrous,  erect  to  pro- 
cumbent, or  spreading;  stems  slender,  %  to  1%  ft.  long;  stipules  ovate-lanceo- 
late; heads  numerous,  small,  5  lines  long  or  less,  reflexed  in  fruit,  the  rachis 
projecting;  calyx-teeth  subulate,  entire,  shorter  than  the  corolla;  pod  1  to 
2-seeded. 

Very  common  throughout  the  coast  counties.  Var.  inconspicuuic  Fern. 
Smaller  but  like  the  species  in  habit;  stems  4  in.  high  or  less;  flowers  light 
purple  to  white;  banner  broader. — Common  throughout  western  California. 
Leaves  exhibit  a  variety  of  beautiful  colorings,  from  tiny  white  spots  to  red, 
brown  and  purple. 

T.  breweri  Wats.  Plant  pubescent,  glaucous  throughout;  stems  slender, 
diffusely  spreading;  leaflets  spatulate,  obcordate  or  ovate,  coarsely  dentate; 
heads  small,  loose;  flowers  pedicellate,  cream-white,  in  loose  heads. — Abundant 
in  the  Sierra  Nevada;  found  occasionally  in  the  Sacramento  Valley. 

15.  T.  bifidum  Gray.  Erect,  very  slender;  stipules  ovate-lanceolate,  se- 
taceoiisly  acuminate,  entire;  leaflets  remarkably  bifid  %  to  Y2  their  length, 
often  with  a  prominent  mucro  in  the  notch,  the  lobes  coarsely  toothed  at  apex: 
peduncles  pubescent  at  base  of  heads;  heads  small,  in  age  reflexed;  flowers* 
purple  or  light  pink;  calyx  pubescent;  banner  characteristically  patterned 
by  the  peculiar  venation. 

Coast  Range  hills,  infrequent  in  the  typical  form.  Var.  decipiens  Greene. 
A  leaf  variety,  leaflets  linear-cuneate  to  obcordate,  entire  or  slightly  emarginate 
at  apex. — More  common  than  the  species;  widely  distributed. 
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16.  T.  repens  L.  White  Clover.  Glabrous,  stems  erect  or  spreading  from 
stoloniferous  roots;  leaflets  broadly  obcordate,  ovate  or  orbicular;  stipules 
ovate-lanceolate,  acute;  heads  globose,  completely  reflexed  in  fruit;  flowers 
white;  calyx-teeth  short,  subulate,  entire. 

Native  of  Europe,  an  escape  from  gardens. 

1 7.  T.  hybridum  L.  Alsike  Clover.  Sparsely,  pubescent,  stems  short,  4 
to  8  in.  high;  leaflets  large,  ovate  to  orbicular;  flowers  light  pink,  the  pedicels 
pubescent;  calyx  sparsely  pubescent  with  appressed  hairs. 

Closely  related  to  T.  repens  but  a  much  stouter  plant.  An  escape  from 
gardens. 

18.  T.  pratense  L.  Red  Cix>ver.  Sparsely  pubescent,  branching  at  the 
bane,  Vj  to  2  ft.  high;  petioles  short,  the  leaves  subtending  the  head  sessile; 
leaflets  large,  ovate  to  elliptic,  entire  to  crenulate;  heads  large,  conical; 
flowers  deep  pink  or  red;  calyx-tube  characteristically  nerved  at  the  base  of 
teeth;  pod  2 -seeded. 

Native  of  Europe.  Naturalized  in  low  valleys  and  met  with  occasionally 
along  obscure  mountain  passes. 

19.  T.  albopurpureum  T.  &  G.  Slender,  ascending  or  slightly  decumbent, 
%  to  1%  ft.  high;  heads  hemispherical,  small,  the  terminal  single,  on  long 
peduncles,  the  lateral  on  short  peduncles;  leaflets  cuneate-oblong,  obtuse; 
flowers  dark  purple;  corolla  slightly  longer  than  the  calyx-teeth;  pod  1  to  2- 
seeded. 

Common  in  the  Coast  Ranges,  very  variable.  Var.  neolac.opus  McDer. 
Ascending,  stems  rigid;  heads  5  lines  wide,  10  lines  long,  in  conical  spikes; 
corolla  dark  purple,  as  long  as  the  calyx:  Coast  Ranges.  Var.  neolagopus 
forma  argillorum  Jepson.  Stems  rigid,  %  to  1  ft.  long;  heads  oblong,  cylin- 
drical, on  very  long  peduncles;  calyx  exceeding  the  corolla. — Dry  hills  of  the 
North  Coast  Ranges.  The  entire  plant  has  a  dusty  appearance  (var.  argil- 
lorum Jepson). 

20.  T.  macraei  H.  &  A.  Somewhat  decumbent  or  spreading,  much  branched 
at  the  base,  softly  pubescent  throughout;  stems  stout,  often  wiry,  4  to  12  in. 
high ;  heads  sessile  in  pairs,  subtended  by  the  stipules  and  sessile  leaves ;  flowers 
purple;  corolla  as  long  or  longer  than  the  plumose  calyx. 

Along  the  coast:  Monterey;  San  Francisco;  Pt.  Reyes.  Closely  related  to 
the  last  but  not  as  common.     May- June. 

21.  T.  dichotomum  H.  &  A.  Tall  and  stout,  dichotomously  branched 
above,  simple  or  twice  branched  at  the  base,  %  to  2  ft.  high ;  leaflets  very 
large,  elliptical,  rhomboid  or  ovate,  densely  pubescent;  heads  large,  globose, 
%  to  1%  in.  in  diameter;  flowers  purple,  white-tipped;  calyx  densely  pubescent, 
shorter  than  the  corolla;    pod  2-seeded. — (T.  amoenum  Greene.) 

Valleys  from  Elmira  southwesterly  to  Napa  Junction,  Oleina  and  Bodega. 
A  handsome  but  rare  species,  abundant  some  seasons,  disappearing  other 
seasons.  May-June.  Dr.  Jepson  compared  material  with  the  type  at  Kew, 
England.  Forma  petrophilum  McDer.  Smaller,  the  stems  and  entire  plant 
more  slender  than  the  species;  heads  globose,  5  lines  long  or  less;  mature 
flowers  longer  than  the  calices. — Rocky  summits  from  Napa  to  Santa  Clara 
Co.      Not  abundant  (T.  petrophilum  Heller). 

22.  T.  olivaccum  Greene.  Ascending,  8  to  12  in.  high,  glaucous  through- 
out; peduncles  stout;  leaflets  cuneate-obovate ;  heads  ovate-truncate;  flow- 
ers completely  hidden  by  the  long  and  pubescent  calyx-teeth;  calyx-tube  1  to 
1Y>  lines  long,  conspicuous  at  the  base  of  the  heads;  pod  glabrous,  1-seeded. 
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Low  hills  of  Solano  and  Sonoma  cos.  Apr. -May.  Forma  columbinum 
McDer.  Leaflets  larger,  apex  obtuse;  heads  longer  than  broad,  the 
long  calyx-teeth  completely  obscuring  the  small  corollas;  calyx-tube  V* 
line  long,  inconspicuous;  pod  pubescent. — Rare,  not  found  some  seasons, 
perhaps  of  hybrid  origin.  Collected  only  in  middle  western  California  (T. 
columbinum  Greene). 

23.  T.  calif ornicum  Jepson.  Sparsely  to  densely  pubescent,  1  to  1% 
ft.  high;  stipules  small,  ovate-acuminate;  petioles  slender;  leaflets  ovate  to 
elliptical  or  cuneate-obovate,  5  to  14  lines  long;  heads  cylindric,  spike-like, 
truncate  at  top,  turbinate  at  base;  flowers  short,  rich  purple,  cream-tipped; 
corollas  longer  than  the  calices;  pod  1-seeded. — (T.  dichotomum  Jepson  not 
H.  &  A.) 

A  beautiful  but  local  species,  gregarious,  covering  patches  a  rod  square, 
in  the  hills  of  the  Coast  Ranges.  Forma  turbinatum  Jepson.  Smaller  than 
the  species;  heads  turbinate,  truncate,  5  lines  long,  7  lines  broad  at  the  top; 
flowers  purple,  cream-tipped;  corolla  exceeding  the  calyx;  pod  1  to  2-seeded. — 
Same  range  as  the  species.     Apr.-May.      (Var.  turbinatum  Jepson.) 

8.    LOTUS  L. 

Annual  or  perennial  herbs,  some  slightly  suffrutescent.  Leaves  pinnate, 
of  1  to  many  leaflets,  with  foliaceous,  scarious,  or  gland-like  stipules.  Flowers 
in  terminal  or  axillary  umbels,  or  solitary  and  axillary.  Corolla  yellow,  red- 
dish or  whitish,  sometimes  pink-tinged  or  marked  with  purple.  Calyx-teeth 
nearly  equal.  Stamens  diadelphous,  free  from  the  petals;  anthers  all  alike. 
Style  incurved.  Pod  flattened  or  terete,  sessile,  2  to  commonly  several-seeded, 
often  septate  botween  the  seeds,  dehiscent  or  indehiscent.     (A  Greek  name.) 

A.     Pods  dehiscent. 

Flowers  and  pods  erect  or  somewhat  diverging,  at  least  not  reflexed. 
Stipules  large,  foliaceous  or  scarious;  leaflets  mostly  equally  distributed  on  the  opposite 
sides  of  the  rachis;  pods  linear-elongated  and  straight,  tardily  dehiscent;  perennials. 
Stoutish;  bract  borne  somewhat  below  the  umbel;  claws  of  the  petals  sometimes  ob- 
viously exserted  from  the  calyx. 

Glandular-hispidulous  and  viscid:   leaflets   11  to  21,   thinnish 1.     L.  stipularis. 

Nearly  glabrous,  glaucous,  not  viscid;    leaflets  9  to  11,  thick.... 2.     L.  crassifolius. 
Slender;  bracts  borne  at  the  umbel;  claws  of  the  petals  conspicuously  exserted  from 
the  calyx;  banner  yellow. 

Puberulent;  wings  white 3.     L.  torreyi. 

Glabrous;  wings  pink  or  rose-color 4.     L.  formosissimus. 

Stipules  gland-like;  leaflets  commonly  unequally  distributed  on  the  opposite  sides  of  the 
rachis;  pods  readily  dehiscent. 
Flowers  many  in  a  capitate  umbel;  leaflets  3  to  9;  perennial. 

Tall,    1   to  S   ft.   high;   flowers  yellow,   turning  orange 5.     L.  grandiAorus. 

Low,  the  branches  half-prostrate  or  ascending,  as  much  as  18  in.  long,  but  seldom 

over  S  or  6  in.  high;  flowers  yellowish  white,  turning  red-purple 

_,  ,  ....  6.     L.  leucopkatus. 

Flowers  1  to  several,  on  an  elongated  bracted  peduncle;  rachis  (except  in  nos.  9  and 
10)   conspicuously  dilated;   annuals. 

Peduncle  2  to  5-flowered:  keel  obtuse;  leaflets  commonly  7 7.     L.  saisuginosus. 

Peduncle  1  or  2-flowered;    keel  obtuse;    leaflets  5  to  9 8.     L,  strigosns. 

Peduncle    1-flowered;   keel   acute;    leaflets    1    to   5. 

Corolla   twice  as  long  as  the  calyx;   pods  constricted  between  the  seeds;  leaflets 

mostly  3  or  4;   herbage  glabrous 9.     L.   micrantkus. 

Corolla  scarcely  exceeding  the  calyx;  pods  not  constricted;  leaflets  1  to  4,  mostly 

3;    herbage   villous-pubescent. 10.     L.    amtricanus. 

Flowers  solitary,  short-pediceled,   not  bracted;  keel  acutely  beaked;  corolla  much  ex- 
ceeding the  calyx;  annuals. 
Calyx-teeth  linear,  much  longer  than  the  tube;  pods  oblong,  2  or  3-seeded 

Calyx-teeth  equaling  the  tube;  pods  linear,  5  to  7-seeded 12."    L.  subpinnatusl 
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B.     Pods  indchiscent. 

Flowers  and  pods   reflcxed;  umbels  short-peduncled  or  sessile;   leaflets   3   to   5,   rarely  6; 
stipules  gland-like;  pods  long-pointed  and  often  arcuate,   1  or  2-seeded;  claws  of  the 
petals  sometimes  obviously  exserted  from  the  calyx-tube. 
Annuals,   mostly  prostrate;   leaflets  5  to   7. 

Calyx  hirsute  with  whitish  hairs;  stems  much  branched 13.     L.  heermannii. 

Calyx  densely  tawny- villous;  stems  simple 14.     L.  eriophorus. 

Perennials. 

Umbels  sessile;  calyx-teeth  subulate,  erect;  leaflets  mostly  3;  tufted  and  reedy-looking 

plant,  the  foliage  scant IS.     L.  glaber. 

Umbels  peduncled. 

Calyx-teeth  subulate,   recurved;  habit  and  leaves  similar  to  the  last 

16.     L.  benthamii. 
Calyx-teeth  triangular,  blunt;  leaflets  usually  4 17.     L.  biolettii. 

1.  L.  stipularis  (Benth.)  Greene.  Erect,  1%  to  2  ft.  high;  herbage 
glandular-hispidulous  and  glutinous;  leaflets  11  to  21,  obovate-  or  elliptic- 
oblong,  obtuse  or  acute,  mucronate,  %  to  1  in.  long;  stipules  large,  ovate- 
acuminate;  peduncles  much  shorter  than  the  leaves,  5  to  10 -flowered,  with 
3-foliolate  petioled  leaf -bract  near  the  umbel;  corolla  whitish  or  yellowish, 
with  purple  marks,  5  lines  long,  the  calyx  rather  more  than  %  as  long,  its 
teeth  broadly  subulate,  %  as  long  as  the  tube;  pod  not  known  to  us. — 
(Hosackia  stipularis  Benth.     H.  balsamifera  Kell.) 

Sonoma  to  Alameda  cos.  and  Monterey. 

2.  L.  crassifolius  (Benth.)  Greene.  Erect,  stout,  glaucous  (or  seemingly 
so)  and  somewhat  pubescent;  stems  often  clustered,  2  to  3  or  5  ft.  high; 
branches  comparatively  few,  often  flexuous;  leaves  4  in.  long  or  more;  leaflets 
9  to  11,  occasionally  8  or  12,  sometimes  inequilaterally  distributed,  elliptic  or 
slightly  rhomboidal,  almost  coriaceous,  10  to  12  lines  long,  on  petiolules  often 

1  line  long;  stipules  ovate  or  roundish,  scarious;  peduncles  shorter  than  the 
leaves,  bracted  above  the  middle  with  a  3-foliolate  petioled  leaf  and  bearing 
an  umbel  of  7  to  12  flowers  on  slender  pedicels;  calyx  2%  lines  long,  with 
very  short  acute  teeth;  corolla  greenish  yellow  or  whitish,  marked  with  pur- 
plish spots,  twice  as  long  as  the  calyx,  which  is  scarious  in  fruit;  pods  terete, 

2  to  2y2  in.  long,  2  to  3  lines  in  diameter,  7  to  12-seeded;  seeds  nearly  2  lines 
long. — (Hosackia  crassifolia  Benth.) 

Mountainous  country,  in  dry  places.  Coast  Ranges,  towards  the  interior: 
Mt.  Diablo,  Vaca  Mts.,  etc.     Mt.  Shasta.     Sierra  Nevada.     June-July. 

3.  L.  torreyi  (Gray)  Greene.  Stems  erect,  slender,  1  or  2  ft.  high;  leaves 
with  a  fine  indument;  leaflets  7  to  9,  obovate  or  oblong,  9  to  12  lines  long; 
stipules  triangular-lanceolate;  peduncles  longer  than  the  leaves,  2  to  6  in. 
long;  umbels  7  to  9-flowered,  the  1-foliolate  bract  3  to  6  lines  long;  flowers 
nearly  *&  in.  long;  claws  of  the  petals  exserted  from  the  calyx  (as  also  in  the 
next) ;  keel  and  wings  white;  keel  obliquely  incurved  at  apex;  calyx-tube  a  line 
long,  the  subulate  teeth  nearly  as  long;  pod  slender,  1  to  l1/*  in.  long. — 
(Hosackia  torreyi  Gray.) 

Along  streamlets  and  in  low  moist  meadows  of  the  Coast  Ranges.  Also  in 
the  Sierra  Nevada.     June. 

4.  L.  f ormoflissimus  Greene.  Stems  several  from  a  soft  and  much  thick- 
ened taproot,  decumbent,  5  to  12  in.  long;  herbage  glabrous,  light  green; 
leaflets  5  to  7  (or  8),  the  lower  deltoid-obovate  and  truncate  or  retuse,  the 
upper  obovate-oblong,  4  to  6  lines  long;  peduncles  1  to  1%  in.  long;  umbels 
4  to  6-flowered,  the  bract  3-foliolate  and  petioled;  flowers  exceeding  Vj  in.  long; 
calyx  3  lines  long,  its  teeth  triangular-acuminate,  %  as  long  as  the  tube ;  banner 
yellow,  with  an  obvious  upturned  thickened  process  at  base  of  blade  on  each 
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side;    wings  and  keel  pink-tinged,  the  keel  yellow  below;    pod  straight,  1%  in* 
long,  scarcely  more  than  1  line  broad. — (Hosackia  gracilis  Benth.) 

Common  in  moist  ground  along  the  seaboard:  Monterey;  Santa  Cruz  Mts.; 
Bolinas;  Sonoma  Co.;  Mendocino.  A  beautiful  species,  flowering  in  Apr. 
Wings  and  keel  turn  blue  in  drying. 

5.  L.  grandiflorus  (Benth.)  Greene.  Tall  and  stout,  1  to  3  ft.  high, 
appressed  silky-pubescent  or  nearly  glabrous;  leaflets  5  to  7  or  8,  on  an 
elongated  rachis,  obovate  to  oblanceolate,  acute,  6  to  9  lines  long;  peduncles 
elongated,  bearing  a  3  to  8-flowered  umbel  commonly  subtended  by  a  1-foliolate 
bract;  flowers  nearly  sessile,  bright  yellow,  turning  orange,  7  to  9  lines  long; 
banner  4  lines  broad;  calyx-teeth  broadly  subulate;  pod  slender,  iy2  in.  l°ng, 
reddish  brown,  the  margin  of  the  valves  with  a  whitish  or  callous  line. — 
(Hosackia  grandiflora  Benth.) 

Coast  Range  ridges  from  Mendocino  Co.  to  Santa  Monica. 

6.  L.  leucophaeus  Greene.  Perennial,  with  pubescent  or  even  velvety 
herbage,  the  stems  from  a  woody  subterranean  base,  diffusely  spreading  or  as- 
cending, 10  to  15  or  18  in.  long;  internodes  short;  leaves  ample;  leaflets  mostly 
6,  elliptic  and  obtuse  or  for  the  most  part  obovate  and  shortly  acute,  6  to  8 
lines  long;  peduncles  equaling  or  exceeding  the  leaves;  umbel  with  a  1-foliolate 
bract,  5  to  8-flowered;  flowers  exceeding  y*  in.,  yellowish  white,  changing  to 
red-purple;  banner  3  lines  broad;  calyx  4  lines  long,  its  lobes  subulate-lanceo- 
late, nearly  as  long  as  the  tube;  pod  1  in.  long  and  1  line  wide. 

High  dry  ridges:   Mt.  Diablo  Range;  Vaca  Mts.      June.      Dubious  species. 

7.  L.  salsugrnosus  Greene.  Minutely  strigose-pubescent ;  stems  ascending 
or  prostrate,  somewhat  succulent,  commonly  much  branched,  9  to  16  or  often 
24  in.  long;  leaflets  5  to  mostly  7,  elliptic-  or  more  commonly  oblong-obovate, 
3  to  7  lines  long;  peduncles  1  in.  long  or  less,  2  to  5-flowered,  bract  less  or  with 
a  conspicuous  1  to  3-foliolate  bract;  corolla  yellow,  3  lines  long,  the  banner 
sometimes  shorter  than  the  wings  and  obliquely  obtuse  keel;  calyx-tube  %  to  % 
as  long  as  the  linear-lanceolate  teeth;  pod  1  in.  long,  10  to  12-seeded;  seeds 
obliquely  oval,  smooth. —  (Hosackia  maritima  Benth.) 

Alkaline  flats:  San  Jose;  Santa  Cruz;  Monterey  and  southward  to  Southern 
California.      Mar.-May. 

8.  L.  strigosus  (Nutt.)  Greene.  Appressed-hirsutulous;  stems  branched  at 
the  base  and  decumbent  or  prostrate;  leaflets  7  to  10,  oblong  or  narrowly 
obovate,  2  to  5  lines  long;  early  peduncles  shorter  than  the  leaves,  1-flowered, 
bractless;  later  peduncles  often  longer  than  the  leaves,  frequently  2-flowered 
and  bracted;  flowers  3  or  4  lines  long,  yellow;  calyx  y2  as  long,  its  teeth 
triangular-acuminate;  pod  1  in.  long  or  somewhat  less,  9  to  14-seeded;  seeds 
quadrate,  deeply  notched  at  the  hilum,  minutely  granulate,  %  line  long. — 
(Hosackia  rubella  Nutt.) 

Alameda,  San  Francisco  and  southward.  Apr.-Nov.  Var.  NUDIPDORUS 
Jepaon,  with  pods  H/(>  times  as  broad  and  slightly  curved  upward  at  apex 
and  flowers  5  lines  long,  occurs  in  the  Mt.  Diablo  Range. 

9.  L.  micranthus  Benth.  Annual,  glabrous  and  glaucous,  the  sterna  very 
slender,  1  or  2  from  the  base  and  erect,  or  rarely  with  many  diffuse  or  ascend- 
ing branches,  4  to  7  in.  high;  leaflets  3  to  5,  mostly  4  with  one  leaflet  terminal 
and  two  on  one  side  of  the  rachis  and  one  on  the  other,  obovate  to  oblong, 
2  to  5  lines  long;  peduncles  filiform,  shorter  than  the  leaves,  1-flowered,  bracted, 
1  to  6  lines  long,  or  in  fruit  as  much  as  1  in.  long ;  flowers  minute,  pale  salmon, 
turning  red;  corolla  twice  as  long  as  the  calyx,  the  teeth  of  the  latter  commonly 
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shorter  than  the  tube;  pod  7  to  10  lines  long,  linear,  compressed,  constricted 
between  the  oval  or  roundish  smooth  seeds. — (Hosackia  parviflora  Benth.) 

Common  in  the  Coast  Ranges  on  grassy  hills,  the  plants,  where  found, 
numerous  and  growing  closely  together:  Napa  Co.;  Sonoma  Co.;  Mt.  Tamal- 
pais;  Mt.  Diablo  and  southward  to  Monterey  and  Southern  California.  Apr.- 
May. 

10.  L.  americanus  (Nutt.)  Bisch.  Spanish  Clover.  Annual,  more  or 
less  silky-villous  or  pilose-pubescent,  strictly  erect  and  nearly  simple,  or  more 
commonly  very  diffusely  branched  with  straggling  or  ascending  stems  2  or  3 
ft.  long;  leaflets  1  to  mostly  3,  ovate  to  oblong,  acute  or  obtusish,  3  to  10  lines 
or  the  lower  1  in.  or  more  long;  peduncles  exceeding  the  leaves,  the  solitary 
whitish  or  pinkish  flower  subtended  by  a  bract  2  to  4  lines  long;  calyx-teeth 
subulate-linear,  longer  than  the  short  tube,  almost  equaling  the  (2  to  3  lines 
long)  corolla;  pod  narrowly  linear,  glabrous,  about  1  in.  long,  5  to  7 -seeded; 
seeds  oblong,  smooth,  dark  colored. — (Hosackia  purshiana  Benth.) 

Dry  summer  fields  and  open  hills  throughout  California.  July-Oct.  Valued 
for  forage. 

11.  L.  humistratus  Greene.  Hill  Lotus.  Herbage  soft-villous,  branches 
from  the  base  decumbent,  or  ascending,  or  more  often  prostrate  and  forming 
mats  5  to  9  in.  broad;  leaflets  4,  narrowly  oblong  or  cuneate-obovate,  3  to  5 
lines  long,  the  rachis  over  %  line  broad;  flowers  sessile,  or  nearly  so,  yellow, 
3  or  4  lines  long;  calyx-teeth  linear,  much  longer  than  the  tube;  wings  at  base 
of  blade  joined  above  ovary  as  in  the  next;  pod  oblong,  pilose,  4  lines  long,  2 
or  3-seeded. — (Hosackia  brachycarpa  Benth.) 

Abrupt  sunny  hillsides  in  clayey  soil;  Coast  Banges  and  Sierra  Nevada.  Less 
common  than  the  next.      May. 

12.  L.  subpinnatus  Lag.  var.  wrangelianus  Jepson.  Annual,  low,  dif- 
fusely branched,  4  to  7  in.  high;  herbage  sparsely  pubescent  with  short  hairs, 
canescently  villous,  or  nearly  glabrous,  especially  on  the  upper  surface  of  the 
leaflets;  foliage  similar  to  the  preceding;  flowers  distinctly  pediceled,  bright 
yellow,  4  to  4%  lines  long;  calyx-teeth  broadly  subulate,  as  long  as  the  tube; 
wings  joined  on  the  upper  side  of  the  ovary  by  the  lobes  or  processes  at  the 
base  of  the  blade,  their  tips  meeting  above  the  keel,  but  not  enfolding  it; 
pod  pubescent,  linear,  7  to  9  lines  long,  5  to  7-seeded. — CL.  wrangelianus 
F.  &  M.) 

Common  in  the  hill  country  of  the  Coast  Ranges,  south  to  Southern  California 
and  north  to  Washington.    Apr.-May. 

13.  L.  heermannii  (Dur.  &  Hilg.)  Greene.  Very  near  the  next,  less 
pubescent,  the  pubescence  whitish,  the  herbage  of  a  light  green;  stems  pros- 
trate, several  from  the  root,  2  to  3  ft.  long,  with  long  branches  throughout 
their  length;  leaflets  somewhat  broader  and  more  acute;  flowers  one-half  as 
large;  calyx  hirsute  with  whitish  hairs;   corolla  yellow  turning  to  deep  red. 

Santa  Cruz  Mts.  and  southward  to  Tejon  Pass  and  Southern  California. 

14.  L.  eriophorus  Greene.  Annual,  villous-pubescent  or  somewhat  tomen- 
tose;  stems  numerous  from  the  base,  simple,  often  prostrate  and  almost  mat- 
ting the  ground,  about  1  ft.  long;  leaflets  5  to  7,  obovate  and  often  cuneate  to 
enneate-oblong,  mostly  acutish  and  mucronulate,  3  to  5  lines  long;  umbels 
5  to  7-flowered,  nearly  sessile;  flowers  yellow,  turning  brownish,  3*£  lines 
long;  calyx  %  as  long,  very  densely  villous  and  tawny,  the  filiform  teeth  about 
equaling  the  tube;  body  of  pod  2  or  3  lines  long,  the  long-pointed  portion  as 
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long. — (Hosackia  tomentosa  and  H.  heermannii  Brew.  &  Wats.,  Bot.  CaL  as  to 
San  Francisco  Co.) 

San  Francisco  and  southward  along  the  coast.  Apr.-Sept.  Stems  pilose,  in 
the  next  comparatively  glabrous. 

15.  L.  glaber  (Vogel)  Greene.  Deer-weed.  Stems  woody  at  base,  tufted 
and  reed-like  on  account  of  the  sparse  foliage,  2  to  5  ft.  high,  erect  with 
straggling  branches  or  sometimes  decumbent;  herbage  very  nearly  glabrous,  the 
calyx  and  young  leaves  often  somewhat  appressed-silky ;  leaflets  mostly  3, 
on  young  shoots  4  to  6,  oblong  to  linear-oblong,  3  to  6  lines  long,  obtuse  or 
acute;  umbels  numerous,  sessile;  flowers  yellow,  turning  red,  3  or  4  lines  long; 
calyx  about  2  lines  long,  its  teeth  subulate,  erect,  about  %  as  long  as  the  tube. 
— (Hosackia  glabra  Torr.) 

Common  everywhere  in  the  hill  pountry  of  the  Coast  Ranges  and  southward 
to  Southern  California.  Esteemed  as  a  bee-plant  in  the  southern  part  of  the 
State  and  also  called  Deer-clover,  Wild  Broom  and  Wild  Alfalfa.  While 
abundant  in  most  seasons  and  blooming  from  June  to  Sept.,  in  some  years  it 
dies  out  as  the  plants  are  said  to  live  only  two  or  three  years. 

16.  L.  ben thamii  Greene.  Similar  to  the  preceding;  umbels  on  peduncles 
equaling  or  exceeding  the  leaves,  usually  1  to  3-foliolate  bracted;  calyx-teeth 
subulate,  sometimes  recurved. — (Hosackia  cytisoides  Benth.) 

San  Francisco  and  southward  to  Monterey  and  the  Salinas  Valley. 

17.  L.  biolettii  Greene.  Herbage  ashy  or  whitish  with  short  appressed 
hairs;  branches  slender,  wiry  and  prostrate,  1  to  2  ft.  long;  leaflets  usually  4, 
cuneate-obovate,  obtuse,  2  to  5  lines  long;  peduncles  scarcely  surpassing  the 
leaves,  the  umbel  6  to  10-flowered  and  1-foliolate  bracted;  calyx  a  line  long 
or  less,  the  triangular  blunt  teeth  erect;  corolla  2  lines  long,  yellow,  changing 
to  dark  red;  pod  strongly  arcuate,  slender  beaked. 

Dry  ridges,  Marin  Co. 

9.  AMORPHA  L. 

Deciduous  shrubs  with  pellucid-glandular  heavy-scented  herbage.  Leaves 
odd-pinnate,  with  caducous  stipules  and  stipels.  Flowers  small,  violet  or  pur- 
ple, in  long  and  narrow  terminal  spikes.  Calyx  obconic,  5-toothed,  persistent. 
Petals  wanting  except  the  banner,  this  erect,  concave,  clawed.  Stamens  10, 
monadelphous  at  the  very  base,  otherwise  distinct.  Pod  short,  but  exceeding 
the  calyx,  1  or  2-seeded,  tardily  dehiscent.  (Greek  amorphos,  deformed,  al- 
luding to  the  corolla.) 

1.  A.  calif ornica  Nutt.  Four  to  7  ft.  high;  leaflets  11  to  27,  oblong-ellip- 
tical, mucronulate  at  the  retuse  apex,  shortly  petioled,  7  to  12  lines  long; 
rachis  pubescent  and  with  prickle-like  glands  scattered  among  the  sessile  ones, 
often  becoming  glabrous  late  in  the  season;  stipules  and  bracts  lanceolate, 
deciduous;  racemes  2  to  4  in.  long;  flowers  about  3  lines  long;  calyx  with  short 
teeth;  banner  dark  purple,  truncatish  or  notched;  stamens  longer  than  banner; 
pod  2%  lines  long,  with  many  low  circular  glands  which  are  depressed  or 
somewhat  excavated  in  the  center. — (A.  hispidula  Greene.) 

Wooded  canons:  Pope  and  Napa  valleys  to  Mt.  Tamalpais  and  southward 
near  the  coast  to  Southern  California.     May. 

10.  PSORALEA  L. 

Ours  perennial  herbs.  Herbage  heavy-scented,  punctate  with  dark  dots. 
Leaves  3  or  5-foliolate;  stipules  free  from  the  petiole.  Flowers  purple  or 
whitish  in  spikes  or  racemes.      Calyx  5-cleft,  its  lobes  nearly  equal.      Keel 
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broad,  obtuse,  joined  to  the  wings.  Stamens  monadelphous  or  diadelphous; 
anthers  uniform.  Pod  seldom  exceeding  the  calyx,  1 -seeded,  indehiscent. 
(Greek  psoraleos,  scurfy  or  rough,  the  glands  wart-like  in  some  species.) 

Leaves  pinnate  with  3  leaflets. 

Stems  prostrate;  leaves  and  peduncles  erect;  flowers  racemose;  stamens  diadelphous 

1.     P.  orbicularis. 
Erect  plants. 

Flowers  in  spikes,  purple. 

Peduncles  shorter  than  the  leaves;  stamens  monadelphous 2.     P.  strobilina. 

Peduncles  much  surpassing  the  leaves;  tenth  stamen  nearly  free. 

More  or  less  pubescent;  calyx-teeth  exceeding  the  petals.... 3.     P.  macrostachya. 
Nearly  glabrous-  but   for   the  elevated   roundish   glands   on   the   stem;   calyx-teeth 

snorter  than  the  petals 4.     P.  douglasii. 

Flowers  in  racemes,  greenish  white;  stamens  monadelphous ...5.     /\  physodes. 

Leaves   palmate  with   5   leaflets 6.     P.   californica. 

1.  P.  orbicularis  Lindl.  Stems  prostrate,  creeping  and  rooting,  the  long- 
stalked  leaves  and  the  often  long  peduncles  erect;  herbage  finely  pubescent, 
the  inflorescence  villous;  leaflets  2%  to  3  in.  long,  the  lateral  pair  obovate,  the 
middle  one  more  nearly  orbicular;  petioles  6  to  15  in.  long;  spikes  varying  from 
3  to  10  in.  long,  borne  on  peduncles  which  equal  or  exceed  the  leaves;  flowers 
6  lines  long;  calyx  with  stipitate  glands  scattered  among  the  hairs,  cleft  almost 
to  the  base,  the  lowest  tooth  as  long  as  the  purplish  corolla;  pod  ovate,  acute, 
3  lines  long. 

Grassy  vales  or  meadows  near  the  coast  from  Monterey  to  Santa  Clara, 
Hinds,  1837,  Marin  Co.  and  Pt.  Arena;  southward  to  Southern  California, 
northward  ranging  towards  the  interior  (Howell  Mt.,  Mt.  Shasta),  but  only  at 
considerable  altitudes.     June. 

2.  P.  Strobilina  H.  .&  A.  Erect,  2  or  3  ft.  high,  villous  throughout  and 
glandular-pubescent  on  the  branches,  peduncles  and  petioles;  leaflets  orbicular 
to  rhombic-ovate,  more  glabrous  above,  2  in.  long;  stipules  large,  membranous, 
acuminate;  peduncles  shorter  than  the  leaves;  spikes  short-oblong,  the  bracts 
very  large,  deciduous;  calyx  6  lines  long  or  more,  the  lower  tooth  much  the 
longest  and  equaling  the  purple  corolla;  stamens  monadelphous;  ovary 
pubescent. 

Hill  country  from  Contra  Costa  and  Alameda  cos.  to  Santa  Cruz.  Seldom 
collected. 

3.  P.  macrostachya  DC.  Leather  Root.  Stems  erect,  4  or  5  or  even  8 
or  10  ft.  high;  herbage  variable,  nearly  glabrous,  villous-pubescent  or  tonien- 
tose;  leaflets  ovate-lanceolate,  truncate  to  acute  at  base,  l1/^  to  3  in.  long; 
peduncles  very  much  exceeding  the  leaves;  spikes  broadly  cylindrical,  silky  - 
villous  with  white  hairs;  bracts  broad,  acuminate,  as  long  as  the  flowers;  calyx 
3  to  5  lines  long,  the  lower  tooth  a  little  the  longest,  exceeding  or  equaling  the 
purple  petals,  the  4  upper  teeth  short,  broadly  lanceolate ;  corolla  blue,  the  lower 
portion  of  banner  dull  greenish;  tenth  stamen  nearly  free;  pod  hairy,  ovate- 
oblong,  acute,  flattened,  3  or  4  lines  long. 

Along  rivers  and  larger  streams  in  the  valleys,  following  the  canon  bottoms 
in  the  mountains,  and  common  in  the  salt  marshes,  always  in  the  richest  soils. 
The  most  common  and  widely  distributed  species  of  the  genus,  occurring  both 
in  the  Coast  Ranges  and  Sierra  Nevada  foothills.  Roots  furnishing  to  the 
Pomos  and  other  native  tribes  a  very  tough  fibre. 

4.  P.  douglasii  Greene.  Habit  of  the  preceding,  but  more  slender,  nearly 
glabrous,  the  stem,  and  often  the  petioles,  sprinkled  with  elevated  dot-like 
glands;  leaflets  rhombic-ovate,  1*4  to  2y2  in.  long;  racemes  narrower  than  in 
the  last,  2  to  3  in.  long,  on  slender  peduncles  3  or  4  in.  long;  bracts  deltoid 
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and  long-acuminate,  caducous;    rachis  and  calyx  densely  short -villous,  the  hairs 
often  blackish,  the  segments  of  the  latter  just  shorter  than  the  violet  corolla. 
Apparently  not  common.    Santa  Clara  Co.  to  Marin  Co.     Aug.-Sept. 

5.  P.  physodes  Dougl.  Low,  mostly  but  1  ft.  high,  nearly  glabrous; 
leaflets  ovate,  varying  to  orbicular,  mostly  acute,  1  to  2  in.  long;  peduncles 
shorter  than  the  leaves  or  exceeding  them;  racemes  short,  dense,  the  bracts 
small;  calyx  cup-shaped,  covered  with  glands  which  suggest  low  volcanic  craters, 
and  slightly  villous  with  usually  dark  hairs,  rather  more  than  %  as  long  as 
the  corolla,  at  length  much  enlarged  and  inflated;  calyx-teeth  very  short  and 
subequal;  corolla  5  to  6  lines  long;  petals  greenish  white,  the  keel  purple- 
tipped;  pod  roundish,  compressed,  3  lines  long. 

Common  in  open  spots  on  bushy  or  wooded  slopes  of  the  higher  hills  or 
mountains:  Monterey  to  Mt.  Diablo,  Marin  Co.,  Napa  Range,  Vaca  Mts.  and 
northward.  Apr.- June.  Makes  a  very  pleasant  tea  when  dried,  and  was  used 
as  such  by  early  Calif ornians,  who  called  it  "Native  California  Tea"  (Mrs. 
Maud  Wheeler,  Sebastopol). 

6.  P.  californica  Wats.  Low  and  tufted,  the  stems  many  from  a  woody 
often  branched  caudex;  pubescence  silky  and  appressed;  leaves  palmately  com- 
pound; leaflets  5,  orbicular-obovate  and  cuneate  at  base,  7  or  8  lines  long; 
stipules  scarious,  lanceolate;  racemes  shorter  than  the  leaves,  dense,  rather 
less  than  1  in.  long,  on  short  peduncles;  calyx  silky-villous,  6  lines  long,  the 
linear-acuminate  lobes  a  little  exceeding  the  petals;  pod  oblong,  narrowed  to  a 
lanceolate  beak,  thin-walled,  villous;  seed  dark  brown,  2  lines  long  or  more. 

A  rare  plant:  summit  of  Mt.  Diablo  (the  only  known  locality  within  our 
limits) ;  headwaters  of  the  Salinas,  Palmer.    May- July. 

11.    GLYCYRRHIZA   L.    Liquorice. 

Perennial  herbs  with  glandular-viscid  herbage,  odd-pinnate  leaves  and  minute 
stipules.  Flowers  yellowish  white,  in  axillary  peduncled  spikes.  Calyx  5-cleft, 
with  the  2  upper  lobes  shorter  or  partly  united.  Stamens  monadelphous  or 
diadelphous,  the  alternate  anthers  smaller.  Ovary  2  to  many-ovuled ;  style 
short  and  rigid,  curved  at  the  tip.  Pod  short,  flattened,  prickly,  few-seeded, 
indehiscent.     (Greek  glukus,  sweet,  and  rhiza,  root.) 

1.  G.  lepidota  Nutt.  var.  glutinosa  Wats.  Stems  erect,  2  ft.  high; 
herbage  viscid-puberulent  and  sometimes  with  minute  scales;  leaflets  11  to  15, 
oblong-  to  ovate-lanceolate,  1  to  1%  in.  long;  stipules  persistent ;  spikes  broadly 
oblong,  exceeding  1  in.,  the  peduncles  %  to  3  in.  long,  with  spreading  glandu- 
lar hairs;  flowers  yellowish  white;  calyx  very  glandular;  pod  oblong,  y2  in- 
long,  reddish  brown,  bur-like,  beset  with  hooked  prickles,  2  to  6-seeded. 

Rich  soil  of  low  or  moist  lands  in  the  valleys  or  on  the  plains:  Solano  and 
Sonoma  cos.  to  Alameda  and  Santa  Clara  cos.  and  southward  to  Southern  Cali- 
fornia.   June. 

12.    ASTRAGALUS    L.    Rattle- weed.    Loco- weed. 

Herbs  with  odd-pinnate  leaves.  Flowers  purple,  pale  yellow  or  white,  in 
spikes,  racemes  or  heads.  Racemes  mostly  spike-like,  either  the  pedicels  very 
short  or  the  flowers  crowded.  Calyx  5-toothed.  Corolla  usually  long  and  nar- 
row; keel  obtuse.  Stamens  diadelphous;  anthers  all  alike.  Pod  2  to  many- 
seeded,  commonly  turgid  or  inflated  and  bladder-like,  1-celled  or  partly  2-celled 
by  the  intrusion  of  one  or  both  sutures,  tardily  dehiscent.  Seeds  small,  usu- 
ally reniform  on  slender  funiculi.  (Ancient  Greek  name  for  some  leguminous 
plant.) 


PEA  FAMILY.  235 

A.  Annuals. 
Pods  didymous,  wrinkled,  2-sceded. 

Spikes  capitate  or  oblong;  pods  erect,  little  exserted  from  the  calyx.  1.     A.  didymocarpus. 

Spikes  cylindrical;  pods  deflexed,  well  exserted  from  the  calyx 2.  A.  nigrescens. 

Pods  not  didymous,  nor  wrinkled,  several-seeded;   inflorescence  capitate. 

Pods  narrowly  oblong,  not  beaked 3.     A.  tener. 

Pods  with  a  stout  body  and  long  incurved  beak 4.     A.  brezveri. 

B.     Perennials;  pods  1-celled  except  no.   11. 

Pods   inflated   or   bladder-like  and 
Stipitate. 

Stipe   long  and  filiform;     leaflets  21    to  31 5.     A.   leucophyllus. 

Stipe   recurved,  little  exceeding  the  calyx;    leaflets  9   to  21 6.     A.   oxyphysus. 

Sessile  in  the  calyx. 

Peduncles  mostly  longer  than  the  leaves;  flowers  spreading  or  deflexed. 

•  Flowers  white;  stipules  distinct 7.     A.  crotalariae. 

Flowers   yellowish   white   or   greenish;    stipules   mostly   united   opposite   the    petiole; 

raceme  often  long 8.     A.  mensiesii. 

Peduncles  shorter  than  the  leaves;   flowers  mostly  erect,   yellow  or  creamish;   stipules 

distinct;  raceme  short 9.     A.  douglasii. 

Pods   not   inflated. 

Herbage  hoary;  racemes  dense,   1 14   to  2  in.  long;  pods  crowded,   retrorsely   imbricated, 

4  lines  long 10.     A.   pycnostachys. 

Herbage  nearly  glabrous;   racemes  loose,  3  to  6  in.  long;  pods  deflexed,  2l/2   lines  long 

11.     A.  clevelandit. 

1.  A.  didymocarpus  H.  &  A.  Slender,  3  to  10  in.  high,  pubescent;  leaf- 
lets 9  to  15,  narrowly  oblong  to  linear  and  more  or  less  cuneate,  sharply 
notched  at  apex,  3  to  5  lines  long;  spikes  dense,  capitate  or  oblong,  4  to  6 
lines  long,  on  long  peduncles;  flowers  1%  to  2%  lines  long,  dull  purplish;  calvx 
rather  densely  hirsute  with  black  hairs;  pod  with  a  minute  short  scattered 
pubescence,  erect,  2  lines  long  and  about  as  broad,  scarcely  exserted  from  the 
calyx,  strongly  nerved  transversely,  so  deeply  2-lobed  lengthwise  as  to  be 
divided  into  2  cells,  the  fruit  therefore  twin-like  with  1  large  seed  in  each  cell. 

Low  hills:  Antioch  and  Kirker  Pass  southeastward  to  the  head  of  the  San 
Joaquin  Valley  and  westward  to  San  Luis  Obispo  Co.     Apr. 

2.  A.  nigrescens  Nutt.  Smaller  and  more  slender  than  the  last  and  less 
pubescent;  flowers  dull  and  commonly  minute  but  sometimes  large;  fruiting 
spikes  cylindrical,  much  less  dense,  3  to  10  lines  long;  pods  deflexed,  well 
exserted  from  the  calyx,  hirsute-pubescent,  wrinkled  and  strongly  obcom- 
pressed. — (A.  elmeri  Greene.) 

Vaca  Mts.;  Mt.  St.  Helena;  Mt.  Diablo;  Berkeley;  Marin  Co.  and  south- 
ward to  Southern  California.     Also  in  the  Sierra  Nevada   foothills.     Apr. 

3.  A.  tener  Gray.  Slender,  4  to  9  in.  high,  minutely  pubescent;  leaf- 
lets 9  to  15,  linear  or  cuneate,  either  acute  or  emarginate  at  apex;  inflor- 
escence capitate,  the  head  5  to  9-flowered;  flowers  purple  and  white,  5  lines 
long;  calyx  with  minute  and  short  appressed  brown  hairs;  pod  silvery  when 
young,  glabrous  when  mature,  coriaceous,  narrowly  oblong,  8  lines  long,  some- 
what incurved,  2-celled,  5  to  10-seeded;  fruiting  peduncle  2  in.  long,  at  length 
spreading,  declined  or  even  reflexed. 

Alkaline  fields,  mostly  in  moist  places:     Solano  to  Alameda  cos.     May. 

4.  A.  breweri  Gray.  Much  like  the  preceding  but  smaller,  relatively  stouter 
and  the  leaflets  broader;  heads  5  to  7 -flowered;  pod  1-celled  or  nearly  so, 
the  body  short  with  a  long  incurved  beak. 

Sonoma  Valley  to  Mt.  Tamalpais. 

5.  A.  leucophyllus  T.  &  G.  Stem  erect,  stoutish,  2  or  3  ft.  high,  the 
growing  parts  silvery-canescent,  glabrate  and  greenish  in  age;  leaflets  21  to 
31,  narrowly  oblong  or  linear,  6  to  10  lines  long;  raceme  densely  flowered  and 
long-peduncled ;  flowers  6  to  8  lines  long;   calyx-teeth  subulate,  about  %  the 
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length  of  the  oblong  tube;  corolla  yellowish  white;  pod  obliquely  oval,  thin, 
1*4  to  IVj  in.  long,  on  a  filiform  pubescent  stipe  of  almost  equal  length. 

Low  dry  hills :  inner  North  Coast  Range  to  the  Livermore  Pass  and  westward 
to  Niles  Canon. 

6.  A.  oxyphysus  Gray.  Habit  of  the  preceding;  growing  parts  canescent, 
becoming  green  but  not  glabrous;  leaflets  9  to  21,  oblong,  1%  in.  long  or  less, 
the  lower  as  much  as  5  lines  wide;  peduncle  much  exceeding  the  leaves,  bear- 
ing an  elongated  densely  flowered  raceme;  corolla  greenish  white,  8  lines  long; 
pod  1%  in.  long,  clavate-obovate,  oblique,  acuminate  at  apex,  strongly  con- 
tracted at  base  into  the  recurved  stipe  which  exceeds  the  calyx. 

Dry  hills  in  the  Mt.  Hamilton  Range  at  Arroyo  del  Puerto. 

7.  A.  crotalariae  (Benth.)  Gray.  Glabrous,  except  the  pubescent  grow- 
ing parts;  stems  stout,  decumbent;  leaflets  21  to  35,  linear-oblong  to  broadly 
obovate,  retuse  or  obtuse,  thickish,  5  to  12  lines  long;  stipules  triangular- 
subulate,  distinct;  racemes  4  to  10  in.  long;  calyx-teeth  broadly  subulate,  one- 
half  as  long  as  the  short-campanulate  tube;  corolla  while,  6  lines  long;  pod 
almost  papery,  much  inflated,  ovoid,  1  to  1%  in.  in  length. 

San  Francisco  to  Southern  California.     May. 

8.  A.  menziesii  Gray.  Plant  stout,  erect,  2  to  4  ft.  high ;  young  herbage 
whitish  pubescent,  soon  green,  but  hirsute-pubescent;  leaflets  21  to  43,  com- 
monly crowded  on  the  rachis,  broadly  oblong,  less  frequently  cuneate-obovate 
or  narrowly  ovate,  usually  retuse  at  apex,  5  to  8  lines  long;  stipules  broad, 
not  pointed,  all  but  the  uppermost  continued  around  the  stem  and  nearly  meet- 
ing or  even  united  on  the  side  opposite  the  leaf;  corolla  4  to  6  lines  long, 
yellowish  white  or  greenish,  the  keel  purple-tipped;  raceme  short  and  dense 
(iy2  in.  long),  or  longer  and  loose;  peduncles  3  to  6  in.  long;  pod  thin-walled, 
1  to  2  in.  long,  otherwise  similar  to  the  preceding. 

Sandy  soils  near  the  coast:  San  Francisco  and  Alameda  to  Monterey  and 
southward.     June-Aug. 

9.  A.  douglasii  (T.  &  G.)  Gray.  Stems  ascending,  1  ft.  high;  herbage 
cinereous  when  young,  almost  glabrous  in  age;  leaflets  numerous,  linear  to 
oblong,  4  to  9  lines  long;  stipules  mostly  subulate;  peduncle  shorter  than  the 
leaves,  bearing  a  dense  10  to  20-flowered  raceme;  calyx-teeth  subulate,  shorter 
than  the  campanulate  tube;  corolla  scarcely  twice  the  length  of  the  calyx, 
4  lines  long,  yellow  or  creamish;  pod  thin-walled,  obliquely  ovoid,  1%  to  2 
in.  long. 

Gravelly  stream-beds:  San  Benito  River  and  southward  in  "the  Coast 
Ranges. 

10.  A.  pycnostachys  Gray.  Stems  stoutish,  1  to  3  ft.  high;  herbage 
more  or  less  villous-hoary ;  leaflets  numerous  (about  18  or  19  pairs),  linear  to 
oblong;  flowers  whitish  or  the  wings  faint  yellow,  4  to  5  lines  long,  numerous 
in  a  dense  oblong  or  cylindrical  spike-like  raceme  1%  to  2  in.  long;  peduncle 
slightly  exceeding  raceme;  pods  crowded,  retrorsely  imbricated,  ovate,  nar- 
rowed at  apex  into  the  persistent  and  prominent  style,  somewhat  flattened 
laterally  and  margined  by  the  prominent  sutures,  1-celled,  the  wall  thin  and 
reticulated;  body  of  pod  3  or  4  lines  long;  seeds  1  to  3. 

Salt  marshes  or  about  springy  places  in  canons  opening  to  the  sea:  Pt. 
Reyes  south  to  San  Mateo  Co.  (Tunitas  Creek,  Jepson.)     June- July. 

11.  A.  clevelandii  Greene.  Stems  slender,  erect,  2  to  3  ft.  high ;  herbage 
yellowish  green  and  nearly  glabrous;  leaflets  15  to  21,  3  to  7  lines  long,  nar- 
rowly oblong,  broadest  below  the  middle;  peduncles  very  long,  much  exceeding 
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the  leaves,  bearing  a  loose  spike-like  raceme  4  to  6  in.  long ;  corolla  white ;  pod 
coriaceous,  oblong,  acute,  finely  nerved  on  the  sides,  2%  lines  long,  deflexcd, 
2-eelled  or  nearly  so. 

Local  in  the  hills  between  the  Mayacamas  Range  and  inner  Coast  Range: 
Indian  Valley,  Lake  Co.,  Cleveland;  Butt's  Canon,  northern  Napa  Co.,  Jepson. 
June-July. 

13.    VICIA   L.    Vetch.    Tare. 

Annual  or  perennial  herbs  with  weak  angular  stems,  often  slightly  climbing. 
Leaves  pinnate,  with  several  to  many  leaflets  and  semi-sagittate  stipules,  the 
rachis  ending  in  a  simple  or  branched  tendril.  Peduncles  axillary.  Flowers 
solitary  or  racemose.  Calyx  5-toothed,  the  3  lower  teeth  often  longer.  Banner 
oblong,  or  appearing  so  by  the  turning  back  of  the  edges;  wings  united  to 
the  middle  of  the  keel.  Stamens  more  or  less  diadelphous.  Style  filiform  with 
a.  tuft  of  hairs  below  the  stigma  all  around  or  sometimes  only  on  the  back. 
Pod  fiat,  2  to  several-seeded.  Seeds  globose,  the  funiculus  expanded  above 
to  cover  the  hilum,  thus  arillate.  Cotyledons  remaining  under  ground  in  ger- 
mination.    (Classical  Latin  name.) 

Annuals;  flowers  few,   1   or  2  in  the  axils. 

Flowers   subsessile 1.    V.  sativa. 

Flowers  on  elongated  peduncles 2.     V.  exigua. 

Perennials;    peduncles  elongated,   several-flowered. 

Leaflets  8  to  12;  peduncles  4  to  8-flowered 3.     V.  americana. 

Leaflets  "20  to  30;  peduncles  7  to  1 8-flowered 4.     V.  gigantea. 

1.  V.  sativa  L.  Common  Vetch.  Tare.  Stems  slender,  2  ft.  high; 
leaflets  6  to  12,  glabrous,  or  the  margins  slightly  ciliate,  oblong  or  narrower, 
truncate  or  retuse,  mucronate,  %  to  over  1  in.  long;  stipules  small,  toothed; 
flowers  solitary  or  germinate,  nearly  sessile,  the  pedicels  1  line  long  at  most; 
corolla  8  lines  long,  little  longer  than  the  calyx;  banner  purple,  wings  red; 
calyx-teeth  subulate-setaceous,  exceeding  the  tube. 

Naturalized  from  the  Old  World:  Santa  Cruz;  Berkeley;  Napa  Valley; 
8onoma. 

2.  V.  exigua  Nutt.  California  Vetch.  Very  slender,  1  to  2  ft.  high; 
leaflets  4  to  12,  oblong  to  narrowly  linear,  acute  or  obtusish;  peduncles  fili- 
form, shorter  than  the  leaves,  %  to  2  in.  long,  1  or  2-flowered;  flowers  2  or  3 
lines  long,  white  or  purplish;  pod  glabrous,  4  or  5 -seeded. 

Stony  or  sandy  soil:  Tracy;  San  Mateo  Co.;  more  common  in  Southern 
California.  Apr.  Var.  hassei  Jepson.  Stouter;  leaflets  of  at  least  the  lower 
leaves  deeply  notched  at  apex,  the  notch  mucronate;  pod  5  to  8  or  sometimes 
only  3-seeded. — Benicia;  Livermore;  Southern  California.  Not  common  within 
our  limits. 

3.  V.  americana  Muhl.  Stems  2  to  3  ft.  long,  trailing  or  climbing  by 
branched  tendrils,  sharply  4-sided  or  winged  at  the  angles;  herbage  nearly 
glabrous;  leaflets  mostly  broadly  oblong,  often  widest  above  the  middle,  usu- 
ally obtuse,  mucronulate,  less  than  1  in.  long;  peduncles  shorter  than  the 
leaves,  4  to  7  or  8-flowered;  flowers  at  first  purplish,  changing  to  bluish,  9 
lines  long;  calyx-tube  2  lines  long,  the  lower  teeth  longer  (1  line  long),  the 
upper  approximate,  incurved. 

Common  in  the  hill  country.  Feb.-May.  Very  variable  in  foliage.  The 
following  leaf  varieties  may  be  distinguished:  Var.  linearis  Wats.,  leaflets  1 
to  1%  in.  long,  1%  lines  wide  or  less.  Var.  truncata  Brewer,  leaflets  truncate 
at  apex  and  3 -denticulate. 

4.  V.  gigantea  Hook.    Giant  Vetch.     Stout,  somewhat  pubescent,  climb- 
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ing  several  ft.  high  and  often  forming  extensive  tangles  and  draperies  over 
shrubs;  leaflets  20  to  30,  narrowly  oblong  or  tapering  somewhat  from  the  base 
to  the  obtuse  mucronulate  apex;  peduncles  7  to  18-flowered;  calyx  short, 
lower  teeth  about  equaling  the  tube;  corolla  6  or  7  lines  long,  pale  purple  or 
pale  saffron;  pod  oblong,  1%  in.  long,  glabrous,  3  or  4-seeded. 

Along  streams:  San  Francisco  and  Oakland  northward  near  the  coast 
Mar.-June.     Herbage  blackening  in  drying. 

14.     LATHYRUS    L.     Pea. 

Herbs,  ours  perennial.  In  technical  character  and  in  habit  very  similar 
to  Vicia.  Banner  roundish  or  very  broad.  Upper  teeth  of  calyx  commonly 
shorter  than  the  lower.  Leaflets  usually  larger,  in  ours  3  to  5  pairs,  mostly 
mucronate;  rachis  in  some  species  not  prolonged  into  a  tendril.  Style  flat- 
tish,  hairy  along  the  upper  side  only,  i.  e.,  next  the  free  stamen.  Seeds  as  in 
the  preceding.      (Old  Greek  name  of  the  Pea.) 

Leaves  without  tendrils;  pod  shortly  stipitate. 

Peduncle  short,    1   or   2-flowered;    stipules  small 1.     L.   torreyi. 

Peduncle  longer  than  the  leaves,  2  to  6-flowered;  stipules  larger  than  the  leaflets 

2.     L.  litt oralis. 
Leaves  tendril-bearing;  racemes  many-flowered;  pod  sessile. 
Stems. angled. 

Herbage  dark  green,  more  or  less  pubescent;  diffuse  or  climbing  plants;  leaflets  1  in. 
long;    stipules    narrowly    semi-sagittate,    the    lobes    mostly    lanceolate    and    entire; 

corolla  purplish  or  purplish-tinged 3.     L.  vestitus. 

Herbage    light   green,    glabrous;    leaflets   mostly   exceeding    1    in.,    obtuse   at   base  and 
apex;  stipules  large,  broadly  semi-sagittate,  ovate,  acuminate,  the  basal  lobe  broad, 

rounded  and  toothed;   corolla   rose-purple 4.     L.   bolandtri. 

Stems  winged,  the  wing  commonly  herbaceous;  stipules  small,  commonly  entire. 

Herbage   puberulent   but  seemingly  glaucous;   leaflets  elliptic-  to   narrowly-oblong,   1# 
to   2   in.    long,   acute  at   both   ends,    with   long   straight   nerves   from   or   near  the 

base;  corolla  white  or  yellowish  white,  purple-veined.... 5.     L.  teatsouii. 

Herbage  glabrous   or  nearly  so;   leaflets  linear-lanceolate,   about    1*4    in.   long;  corolla 
rose-purple 6.     L.  jtpsonii. 

1.  L.  torreyi  Gray.  Erect,  very  slender,  4  to  9  in.  high;  herbage  light 
green,  sparingly  villous;  leaflets  thin,  elliptic  to  ovate  or  oblong,  5  to  7  lines 
long;  leaves  with  a  terminal  leaflet  or  the  rachis  merely  ending  in  a  point; 
stipules  small,  semi -sagittate,  lanceolate,  the  lower  lobe  very  short;  flowers  6 
lines  long;  calyx-teeth  subulate,  exceeding  the  tube,  or  the  upper  shorter  and 
broader;    banner  pale  lilac,  keel  and  wings  white;   pod  linear-oblong,  pubescent, 

1  in.  long,  3  to  5-seeded. 

Shady  woods:  Santa  Clara  Co.  and  Napa  Valley,  Cahto  and  northward  to 
Humboldt  Co. 

2.  L.  littoralis  (Nutt.)  Endl.  Beach  Pea.  Stems  many  from  creep- 
ing rootstocks,  stout,  decumbent;  herbage  densely  silky -villous,  suggestive  of 
a  hairy  Lupine;  leaflets  1  to  3  pairs  with  a  usually  smaller  or  imperfect  terminal 
one,  cuneate-oblong,   4   to  6   lines  long;    stipules  ovate  or  somewhat   hastate, 

2  or  3  times  as  large  as  the  leaflets ;  peduncles  exceeding  the  leaves ;  flowers 
6  to  8  lines  long;  calyx-teeth  nearly  equal,  as  long  as  the  tube;  banner  purple, 
the  keel  and  wings  white  or  nearly  so;  pod  oblong,  1  in.  long,  villous,  3  to  5- 
seeded. 

Maritime:  seashore  of  San  Francisco  and  Marin  cos.  and  northward. 

3.  L.  vestitus  Nutt.  var.  puberulus  Jepson.  Low  and  herbaceous,  or 
climbing  several  feet  high  on  shrubs  and  woody  below;  stems  angled;  leaf- 
lets puberulent  under  a  lens,  dark  green,  lighter  on  the  under  surface,  1  in. 
long,  2  to  4  lines  wide,  tapering  to  both  ends  from  the  middle,  usually  more 
acute  at  apex  than  at  base,  mucronulate;   raceme  many-flowered  on  a  rather 
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short  pedunHo;  flowers  S  or  !)  lines  lon^,  purplish  or  pnrplis)i-t  in^«»«l ;  lowest 
calvx-teeth  lanceolate,  nearly  equaling  or  exceeding  tube;  seed  with  a  small 
aril. 

The  most  common  species:  Napa  Valley;  Oakland  Hills,  etc.  Mar.- Apr., 
but  often  flowering  at  all  seasons. 

4.  L.  bolanderi  Wats.  Stem  angled;  herbage  rather  light-colored,  per- 
fectly glabrous;  leaflets  mostly  exceeding  1  in.,  elliptic-ovate,  obtuse  at  base 
and  apex,  mucronulate;  stipules  large,  ovate,  acuminate  or  ovate-lanceolate, 
dilated  below  into  a  rounded  toothed  lobe,  often  5  lines  broad;  lower  calyx- 
teeth   distinctly  longer  than   tube;    corolla  rose-purple,    fading  yellowish. 

Vicinity  of  the  ocean:  Oakland  Hills;  Berkeley;  San  Mateo  Co.;  Angel 
Island.     Apr. 

5.  L.  watsonii  White.  Stems  stoutish,  erect,  1%  to  2*£  ft.  high,  with 
zigzag  branches;  herbage  light  green,  commonly  glaucous,  finely  pubescent; 
leaves  1%  to  2  in.  long,  6  to  8  lines  wide,  tapering  from  the  middle  to  each 
end,  acute,  mucronate,  strongly  several-nerved  from  the  base,  the  nerves  branch- 
ing little  and  almost  parallel;  stipules  semi-sagittate,  narrow,  the  upper  lobe 
lanceolate,  the  lower  lobe  little  dilated,  commonly  entire;  raceme  few  (5  to  11) 
-flowered,  on  a  peduncle  3  to  7  in.  long;  flowers  10  lines  long,  white,  veined 
with  purple;  lower  calyx-teeth  lanceolate,  subequal,  longer  than  tube;  pod  2 
in.  long,  4  lines  broad;  seed  with  a  small  aril. 

Foothills  of  the  inner  Coast  Ranges  and  sandy  ridges  of  the  Sacramento 
Valley  bordering  them;  Sierra  Nevada  foothills;  also  Mendocino  Co.,  Sonoma, 
and  Carmel  Mission,  ace.  to  Watson.  Mar.  Distinguished  from  L.  bolanderi 
by  its  much  smaller  and  narrower  stipules,  by  its  leaflets  which  are  acute  at 
both  apex  and  base,  and  by  the  strong  straight  nerves  from  or  near  the  base, 
which  proceed  much  above  the  middle  of  the  leaflet. 

6.  L.  jepsonii  Greene.  Stems  4  to  6  ft.  high,  strongly  winged  along  the 
angles,  the  wings  herbaceous  but  often  callous-margined;  herbage  glabrous; 
leaflets  8  to  12,  linear-lanceolate,  mostly  1%  in.  long,  markedly  venulose; 
stipules  semi-sagittate,  both  the  apical  and  basal  lobes  lanceolate;  peduncles 
mostly  shorter  than  the  leaves;  corolla  rose-purple,  9  lines  long;  lower  calyx- 
teeth  unequal,  the  middle  one  equaling  the  tube. 

Suisun  Marshes.     Aug. -Sept. 

LINACEAE.    Flax  Family. 

Annual  or  perennial  herbs.  Leaves  alternate,  or  sometimes  opposite,  small, 
entire,  without  stipules  or  these  sometimes  replaced  by  a  gland.  Flowers  mostly 
in  cymose  panicles,  perfect,  regular,  in  ours  5-lnerous.  Petals  distinct,  very 
quickly  falling.  Stamens  10,  slightly  united  at  base.  Styles  2  to  5,  distinct. 
Cells  of  the  superior  ovary  as  many  as  the  styles,  or  twice  as  many  by  the 
formation  of  a  false  division  wall  from  the  back  of  each  cell.  False  parti- 
tions frequently  not  complete.  Fruit  a  capsule,  splitting  through  the  false 
partitions  and  frequently  also  septicidal. 

1.    LINUM    L.    Flax. 
Out  only  genus.     (Ancient  Latin  name  of  these  plants.) 

Perennial;  styles  5;  flowers  blue;  petals  without  ventral  appendages 1.  L.  lewisii. 

Annual;  styles  3;  petals  commonly  with  appendages. 

Leaves  closely  margined   with   stipitate  glands;    pedicels   long,   solitary 

2.   L.   aJcnophyUum. 
Leaves  entire. 

Pedicels  elongated  and  flowers  mostly  solitary;  stem  diffusely  paniculate  above;  flow- 
ers pinkish  or  white. 
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Flowers  about  3  lines  long,  on  straight  pedicels 3.  L.  sperguiinuwu 

Flowers  about  2  lines  long,  on  nodding  pedicels 4.  L.  micranthum. 

Pedicels  short  and  flowers  in  rather  close  clusters. 
Flowers   white,   pink  or   rose-purple. 

Stem  paniculately  branched;   sepals  glabrous S.  L.   calif  ornicun. 

Stem  shortly  branched  at  top;   sepals  pubescent 6.   L.   conge  stum. 

Flowers   yellow    7.  L.    breweri 

1.  L.  lewisii  Pursh.  Blue  Flax.  Stems  several  from  a  woody  crown, 
erect,  thickly  clothed  with  leaves,  simple  below  the  corymbosely  branched  sum- 
mit; herbage  glabrous;  leaves  linear-lanceolate  or  linear,  acute,  5  to  9  lines 
long;  flowers  in  terminal  loose  and  somewhat  corymbose  clusters,  or  racemose 
on  the  branches;  corolla  blue,  6  to  9  lines  in  diameter;  pedicels  %  in.  long 
or  more ;  sepals  ovate,  3  to  5-nerved ;  capsule  globose,  acute,  4  or  5  lines  long, 
eventually  dehiscent  by  10  valves,  the  valves  often  with  a  brown  midnerve. 

Coast  Ranges,  rare;    Sierra  Nevada  and  far  northward. 

L.  digynum  Gray.  Stem  slender,  simple  below,  corymbosely  forked  above, 
5  to  8  in.  high;  flowers  short-pedicelled ;  petals  yellow,  not  appendaged;  carpels 
2,  the  false  septa  complete. — Northern  California  and  northward. 

2.  L.  adenopyhllum  Gray.  Stem  11  to  14  in.  high,  unbranched  below,  re- 
peatedly forked  above  and  forming  a  widely  branched  panicle;  leaves  alter- 
nate or  the  lowest  opposite,  lanceolate,  %  in.  long  or  less,  the  margin  con- 
spicuously glandular-ciliate ;  flowers  yellow  or  yellowish  white,  about  2  lines 
long,  on  very  slender  pedicels  1  to  5  lines  long;  appendages  of  the  petals 
broad  and  confluent,  somewhat  pubescent;  filaments  abruptly  dilated  and  2- 
toothed  at  base;  capsule  as  long  as  the  lanceolate  sepals. 

Open  hills:     Lake  and  Mendocino  cos. 

L.  clevelandii  Greene.  Repeatedly  dichotomous,  8  to  12  in.  high,  glabrate; 
leaves  oblong,  5  lines  long,  without  stipular  glands;  flowers  minute,  on  fili- 
form pedicels  sometimes  an  inch  long;  petals  yellow,  1  line  long  or  less,  2- 
toothed,  3-appendaged ;  capsule  somewhat  longer  than  the  sepals. — Lake  and 
Mendocino  cos.,  in  the  geographical  gap  of  L.  micranthum,  between  Mt. 
Tamalpais  and  Mt.  Diablo  on  the  south,  and  Hy-am-pum  on  the  north. 

3.  L.  spergulinum  Gray.  Stems  more  or  less  dichotomously  paniculate, 
11  to  18  in.  high;  leaves  linear;  pedicels  filiform,  rigid,  straight,  3  to  10  lines 
long;  flowers  pinkish  white,  3  to  3^2  lines  long;  sepals  ovate,  nearly  1  line 
long;  petals  2-toothed,  with  3  appendages,  the  middle  one  ligulate  and  the 
lateral  often  reduced;  capsule  ovoid,  acute,  nearly  twice  as  long  as  the  sepals. 

North  Coast  Ranges:     Lake  and  Mendocino  cos. 

4.  L.  micranthum  Gray.  Freely  branched  above  the  base  but  the  branches 
commonly  rather  closely  ascending,  5  to  10  in.  high,  somewhat  soft  pubescent 
toward  the  base;  leaves  linear-oblong,  obtuse,  3  to  6  lines  long;  flowers  white 
or  pinkish,  commonly  2  lines  long,  somewhat  nodding  on  filiform  pedicels; 
fruiting  pedicels  2  to  4  lines  long;  sepals  oblong-lanceolate,  the  inner  spar- 
ingly glandular-ciliate;  petals  commonly  1  to  rarely  2Va  lines  long,  2-toothed, 
mostly  without  appendages;  capsule  ovoid,  equal  to  the  sepals. 

Mt.  Diablo;  Mt.  Tamalpais;  Hy-am-pum;  Sierra  Nevada. 

5.  L.  calif ornicum  Benth.  Glabrous  and  glaucous  plants  10  in.  to  2  ft 
high,  paniculately  branched,  with  angled  or  striate  branches;  leaves  linear, 
5  to  12  lines  long,  with  prominent  stipular  glands;  flowers  white  or  pinkish; 
sepals  lanceolate,  with  sparingly  glandular-ciliate  inner  margins;  petals  2  to  3 
lines  long,  3-appendaged,  the  median  appendage  rounded  and  hairy;  capsule 
ovoid,  acute,  a  little  shorter  than  the  sepals. 

Napa  Co.  southward  through  the  Mt.  Diablo  Range  to  the  San  Carlos  Range. 
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6.  L.  congcstum  Gray.  Corymbosely  branched  at  top,  8  to  18  in.  high; 
leaves  somewhat  pubescent,  4  to  13  lines  long,  with  stipular  glands;  flowers 
rose-purple,  3  to  4  lines  long,  terminating  the  branches  in  clusters;  sepals 
pubescent;  petals  with  3  appendages,  the  middle  one  elongated  and  hairy; 
capsule  short-ovoid,  nearly  as  long  as  the  calyx. 

Marin  Co.;  San  Francisco.    Hardly  more  than  a  form  of  L.  californicum. 

7.  L.  breweri  Gray.  Stems  9  to  14  in.  high,  with  a  few  short  branches  at 
the  top;  glabrous  and  glaucous;  leaves  narrowly  linear,  5  to  8  lines  long; 
flowers  yellow,  3  lines  long;  sepals  ovate,  some  slightly  glandular  on  the  mar- 
gin; petals  obovate,  not  emarginate,  more  than  2  times  as  long,  3  appendaged 
at  base. 

Dry  hill  or  canon  sides:     Mt.  Diablo;  Vaca  Mts.    June. 

OXALIDACEAE.     Oxalis  Family. 

Ours  low  herbs  with  sour  juice  and  palmately  3-foliolate  leaves.  Flowers 
complete,  regular,  symmetrical,  5-merous.  Ovary  superior,  5-celled;  styles  5, 
distinct.     Fruit  a  loculicidal  capsule. 

1.    OXALIS   L.    Wood  Sorrel. 

Leaflets  obcordate,  closing  and  drooping  at  night.  Peduncles  axillary,  1  to 
several-flowered.  Sepals  imbricated.  Stamens  10,  the  filaments  somewhat 
dilated  and  united  at  base.  Glands  none.  Capsule  membranous,  5-celled,  more 
or  less  5-lobed,  the  cells  opening  on  the  dorsal  sutures  through  which  the  seeds 
are  ejected,  the  valves  remaining  attached  to  the  axis  by  the  partitions.  Seeds 
2  to  several  in  each  cell.     (Greek  oxus,  sour,  the  juice  containing  oxalic  acid.) 

Leaves  alternate  on  the  stem;  flowers  yellow 1.  O.  corniculata. 

Leaves  all  radical;  flowers  pink,  white  or  rose-color 2.  O.  oregana. 

1.  O.  corniculata  L.  Yellow  Sorrel.  Perennial  by  running  rootstocks, 
villous-pubescent ;  stems  herbaceous,  slender,  decumbent  or  ascending,  3  to  6 
in.  long;  leaflets  mostly  obcordate,  1*4  in«  long,  on  slender  petioles  with  small 
villous  stipules;  peduncles  axillary,  elongated,  bearing  two  or  more  flowers; 
petals  yellow;  capsule  erect  in  fruit,  linear,  y2   in-  l°ng>  many -seeded. 

Behaving  in  the  Bay  region  after  the  manner  of  an  introduced  plant;  flow- 
ering through  the  spring,  summer  and  autumn. 

2.  O.  oregana  Nutt.  Redwood  Sorrel.  Acaulescent  perennial,  more  or 
lees  rusty- villous;  leaflets  broadly  obcordate,  broader  than  long,  1  to  1%  in. 
long;  scapes  from  creeping  rootstocks  equaling  or  exceeding  the  leaves,  2- 
bracted  near  the  top,  commonly  1-flowered ;  petals  oblong-obovate,  9  to  12  lines 
long,  pink,  white,  or  rose-color,  often  veined  with  purple;  capsule  linear,  9 
lines  long;  cells  about  6-seeded. 

Shady  woods  in  the  Redwood  belt  from  the  Santa  Lucia  Mts.  and  Santa 
Cruz  Mts.  to  Marin  and  Sonoma  cos.  northward.    Mar.-Apr. 

GERANIACEAE.     Geranium  Family. 

Ours  herbs  with  lobed  and  divided  leaves  and  scarious  stipules.  Flowers 
complete,  regular,  symmetrical,  5-merous.  Sepals  persistent.  Petals  decidu- 
ous. Stamens  as  many  or  twice  as  many  as  the  petals.  Ovary  superior,  5- 
celled,  deeply  lobed,  the  5  styles  united  around  the  elongated  axis  (prolonga- 
tion of  the  receptacle)  and  free  only  at  tip.  Fruit  of  5  one-seeded  carpels  sep- 
arating elastically  when  ripe  from  the  central  persistent  axis  and  bearing  the 
twisted  or  spirally  coiled  styles  as  tails. 
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Stamens  with  anthers  10;  leaves  palmately  parted 1.  GEtAHirv. 

Stamens  with  anthers  5;  leaves  pinnatifid  or  pinnate,  or  roundish-cordate...  .2.  EtooiUM. 

1.    GERANIUM   L.    Cranesbill, 

Herbs  (ours  annual)  with  forking  stems,  swollen  nodes  and  stipulate  pal- 
mately parted  leaves.  Peduncles  axillary,  umbellately  2  to  3-flowered,  or  1- 
flowered.  Flowers  regular,  5-merous,  the  sepals  imbricate  in  the  bud.  Stamens 
10,  sometimes  slightly  connate  at  base,  all  with  perfect  anthers,  the  5  longer 
alternate  with  the  petals  and  with  glands  at  their  base.  Styles  in  fruit  nearly 
glabrous  inside.  Cotyledons  plicate,  incumbent  on  the  caulicle.  (Greek  geranos, 
a  crane,  from  the  elongated  fruit-bearing  beak.) 

Flowers  light  pink 1.   G.  caroliniannm. 

Flowers  purple 2.  G.  dissect**. 

1.  G.  carolinianum  L.  Carolina  Geranium.  Hirsute-pubescent  and 
often  somewhat  glandular;  smaller  plants  erect,  the  larger  ascending  or  de- 
cumbent, 7  to  14  in.  high;  leaves  palmately  5  to  7-parted,  the  cuneate  segments 
more  or  less  incisely  dissected  or  toothed,  the  ultimate  segments  rather  broad; 
peduncles  commonly  shorter  than  the  petioles;  flowers  about  3  lines  long;  petals 
light  pink;  beak  of  fruit  loosely  villous  or  glandular;  carpels  hairy,  usually 
black;  seed  reticulately  ridged  or  pitted. 

Naturalized  plant  from  the  Eastern  United  States,  at  one  time  rather 
common  in  the  Bay  region,  now  rarely  seen.    Mar. -Apr. 

2.  G.  dissectum  L.  Common  Geranium.  Differing  little  from  the  last, 
Tnit  the  primary  lobes  of  the  leaves  very  narrow,  with  the  ultimate  divisions 
mostly  slender,  somewhat  falcate,  and  acute;  petals  rose-purple. 

Naturalized   from  Europe  and  becoming  very  common  in  the  Bay  region. 

G.  PILOSUM  Forst,  of  Australia  and  New  Zealand,  adventive  at  Alameda 
and  San  Francisco,  is  a  similar  species  but  is  perennial  by  a  thick  rootstoek 
and  retrorsely  canescent -pubescent  but  not  glandular.  G.  molle  L.  has  gla- 
brous carpels,  conspicuously  wrinkled  transversely,  and  unpitted  seeds;  re- 
ported as  occurring  at  San  Francisco  and  at  Olenia. 

2.     ERODIUM    L'Her.    Storksbill. 

Annual  herbs.  Leaves  opposite,  often  unequal,  either  simple  or  pinnate, 
with  one  interpetiolar  stipule  on  one  side  and  two  on  the  other.  In  vegetatire 
characters  very  similar  to  Geranium;  the  flower  and  fruit  nearly  the  same, 
but  the  stamens  with  anthers  5  only,  the  alternate  filaments  sterile  and  scale- 
like. Styles  bearded  inside.  Pedicels  after  anthesis  commonly  retrocurved. 
(Greek  crodios,  a  heron.) 

Leaves   reniform-cordate,   lobes    (if  any)    shallow 1.   B.    macrophyilm*. 

Leaves  oblong  to  oblong-ovate,   pinnatifid  or  pinnate. 

Leaves   pinnatifid;   sepals  bristle-tipped 2.   E.  botrys. 

Leaves  pinnate  with  serrate  or  merely  incised  leaflets;  petals  with  naked  claw;  sepals  not 

terminated  by  bristles ;  3.    E.   mosckatun. 

Leaves  pinnate  with  pinnatifid  leaflets;  claw  of  petals  ciliate;  sepals  with  1  or  2  terminal 
bristle-like  hairs    4.   E.  c tentorium. 

1.  EX  macrophyllum  II.  &  A.  Acaulescent  or  subacaulescent,  tomentose. 
with  interspersed  spreading  glandular  hairs;  leaves  reniform-cordate,  crenate 
and  often  with  shallow  crenate  lobes,  1  to  1*£  in.  broad;  umbels  mostly  2  to 
3-flowered,  on  elongated  (4  to  9  in.)  peduncles;  petals  white,  5  to  8  lines 
long,  little  exceeding  the  broad  sepals;  filaments  conspicuously  orbicular-dilated 
at  base ;  beak  of  fruit  stout ;  mature  carpels  densely  silky-hairy,  truncate  at 
top,  4  lines  long. 

Coast  Banges;    Sacramento   and   San   Joaquin   valleys.      (Has   neither  the 
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habit  nor  the  distribution  of  a  native. — Zoe,  iv,  86.)  Var.  califobnicum  Jep- 
son.  Tall  and  branching,  puberulent  and  beset  with  purple-tipped  glandular 
hairs;  leaves  larger,  2  in.  broad;  flowers  frequently  about  5  or  6  in  a  cluster; 
petals  deep  rose-red  or  purple. — Oakland  Hills. 

2.  E»  botrys  Bertol.  Caulescent,  branching  from  the  base  and  com- 
monly prostrate;  herbage  coarsely  white-pubescent;  leaves  1  to  2  in.  long 
on  petioles  as  long  or  twice  as  long,  oblong-ovate,  pinnatifid,  the  lobes  ser- 
rate, acute;  sepals  short-pointed  and  tipped  with  1  or  2  short  bristles;  petals 
deep  violet;  glands  greenish;  filaments  dilated  nearly  to  apex  and  toothed. 

Mediterranean  plant  widely  naturalized  in  the  North  Coast  Ranges,  Great 
Valley,  and  Sierra  Nevada  foothills.  On  low  pastured  hills  and  rolling  grav- 
elly plains  its  rosettes  of  leaves  are  formed  in  winter  or  early  spring,  lie  flat 
on  the  ground,  kill  out  other  seedlings  and  effectively  protect  the  plant  from 
close  competition. 

3.  £.  moschatum  L'Her.  White-stem  Filaree.  Musk  Clover.  Hirsute 
with  scattered  spreading  hairs,  at  first  acaulescent,  the  radical  leaves  often 
forming  a  close  rosette  upon  the  ground;  later  with  stout  fleshy  ascending 
stems  %  to  1  ft.  high;  leaves  2  or  3  in.  to  \%  ft.  long;  leaflets  ovate  to  ellip- 
tical, serrate  and  sparsely  incised,  short-petiololate,  %  to  1%  in.  long,  the 
terminal  cuneately  3  to  5-parted;  stipules  large,  membranous;  peduncles  in  the 
axil  of  the  smaller  of  the  unequal  opposite  leaves,  much  elongated  in  fruit, 
4  to  11  in.  long;  sepals  not  bristle-bearing  at  tip;  petals  rose-purple,  3  lines 
long,  with  short  claws;  filaments  membranously  winged  at  base,  with  upwardly 
pointing  teeth;  beak  of  the  fruit  1M»  to  1%  in.  long. 

Abundant  in  rich  lands  of  valley  orchards  and  vineyards,  often  in  the  North 
Coast  Ranges  forming  extensive  pure  growths  and  far  more  common  than  the 
next.  Mar.-Apr.  Glands  of  the  flowers  reddish  or  brownish  as  in  the  next. 
The  term  Filaree,  a  contraction  of  the  Spanish  Alfilerilla,  is,  like  the  names 
Pin  Clover  or  Pin  Grass,  indifferently  applied  to  either  this  species  or  the  next. 

4.  E.  cicutarium  (L.)  L'Her.  Red-stem  Filaree.  Habit  of  the  pre- 
ceding; leaflets  subsessile,  nearly  oblong,  incisely  pinnatifid  with  acute,  often 
toothed  lobes;  stipules  small,  acute;  flowers  and  fruit  as  in  the  last,  but  the 
sepals  terminated  by  1  or  2  bristle-like  hairs  and  the  filaments  little  dilated 
at  base,  not  toothed. 

Barren  hillsides  or  dry  plains  everywhere;  far  more  common  than  no.  3 
in  all  interior  or  semi-arid  regions.  Beginning  to  flower  in  Feb.  or  Mar. 
and  in  many  places  continuing  through  the  summer.  It  is  an  esteemed  forage 
plant.     Stems  commonly  reddish,  in  no.  3  commonly  with  white  stems. 

LIMNANTHACEAE.    Meadow  Foam  Family. 

Annual  herbs  with  dissected  alternate  leaves  without  stipules.  Flowers  com- 
plete, regular,  symmetrical,  3  to  6-merous.  Calyx  of  distinct  sepals,  persistent, 
free  from  the  ovary.  Petals  withering-persistent.  Stamens  twice  as  many  as 
the  petals.  Carpels  5,  nearly  distinct  but  with  a  common  style  arising  from 
among  them  near  the  base,  at  length  separating  from  a  very  short  axis  as 
1 -seeded  nutlets. 

1.     FLOERKEA   Willd. 

Flowers  solitary  on  axillary  peduncles,  ours  5-merous  (exceptionally  4  or  6- 
merous).  Sepals  valvate  in  the  bud,  as  many  hypogynous  glands  alternating 
with  them.  Stamens  distinct.  Style  5-cleft  at  apex.  (II.  G.  Floerke,  a  Ger- 
man botanist.) 
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1.  P.  douglasii  Baill.  Meadow  Foam.  Branching  from  the  bane  ami 
spreading^  the  branches  6  to  14  in.  long;  herbage  yellowish  green,  succulent 
glabrous;  leaves  pinnately  divided,  the  divisions  3  to  mostly  9  and  inciselv 
lobed  or  parted,  the  lobes  linear,  acute;  peduncles  at  length  2  to  4  in.  long; 
sepals  lanceolate,  3  to  4  lines  long,  %  the  length  of  the  petals;  petals  white 
(or  occasionally  roseate),  yellowish  at  base,  obovate-cuneate,  a  U-shaped 
band  of  hairs  on  the  claw;  nutlets  smooth  to  strongly  tuberculate,  about  2 
lines  in  diameter. —  (Limnanthes  douglasii  R.  Br.) 

Low  ground  in  or  near  shallow  water,  forming  large  patches  which  color  in 
Apr.  the  valley  levels  in  the  Coast  Ranges.  Its  beauty  in  white  and  yellow 
nearly  as  pleasing  as  that  of  blue  in  Nemophila  menziesii.  Cultivated  in  Eng- 
land as  a  honey-bee  plant. 

F.  rosea  Greene.  Petals  whitish  with  longitudinal  rose-colored  lines. — Sac- 
ramento Valley:  Willows,  W.  L.  J.,  1899.  F.  alba  Greene.  Nutlets  promi- 
nently rugose  tuberculate. — Sierra  Nevada. 

POLYGALACEAE.     Polygala  Family. 

Ours  perennial  herbs  or  somewhat  suffrutescent  plants  with  alternate  simple 
leaves  and  no  stipules.  Flowers  in  terminal  racemes,  irregular  and  resembling 
the  papilionaceous  flowers  of  Leguminosae,  but  not  like  them  in  structure. 
Stamens  (in  ours)  monadelphous.     Ovary  simple,  superior. 

1.    POLYGALA   L.    Milkwort. 

Stems  often  with  milky  juice.  Sepals  5,  thin,  the  two  lower  and  the  upper 
keeled  one  of  about  the  same  size,  the  two  lateral  much  larger,  colored,  and 
projecting  like  the  wings  of  a  pea-flower.  Petals  3,  united  at  baae;  middle 
petal  hooded  above  and  often  beaked  or  crested,  enclosing  the  stamens  and 
style.  Stamens  8,  monadelphous,  the  tube  open  on  one  side  and  adnate  to  the 
base  of  the  petals.  Ovary  2-celled  with  one  ovule  in  each  cell;  style  long, 
curved.  Capsule  with  thin  walls,  flattened  contrary  to  the  partition,  rounded 
and  often  notched  above,  dehiscing  loculici dally  at  the  margin.  Seeds  with  t 
conspicuous  caruncle.  (Polus,  much,  and  gala,  milk,  an  ancient  Greek  name  for 
some  shrub  used  as  a  stimulant.) 

1.  P.  calif ornica  Nutt.  Stems  many  from  the  branching  crown  of  t 
cord-like  deeply  descending  perennial  root,  mostly  simple,  3  to  8  in.  high; 
leaves  oblong-  or  elliptic-ovate,  %  to  1%  in-  long,  distinctly  petioled;  flowers 
of  two  sorts: — those  near  the  root  apetalous  and  developing  most  of  the  fruit; 
those  of  the  terminal  racemes  with  rose-purple  corolla  5  or  6  lines  long,  the 
petals  more  or  less  pubescent,  at  least  inside  or  on  the  margin,  the  sepals 
glabrous,  with  the  shorter  ones  2  to  3  lines  long;  capsule  broadly  elliptical, 
glabrous,  3  lines  long;  caruncle  of  the  seed  wrinkled  and  bladdery. 

Wooded  or  brush-covered  slopes  in  the  Coast  Ranges  from  Santa  Barbara 
to  Marin  Co.  and  the  Napa  Range  and  northward  to  Oregon.  Not  reported 
from  the  inner  Coast  Range.     May. 

P.  cobnuta  Kell.  of  the  Sierra  Nevada,  may  be  distinguished  by  its  green- 
ish white  flowers  and  densely  tomentose  sepals. 

EUPHORBIACEAE.     Spurge  Family. 

Our  herbs,  or  one  species  somewhat  suffrutescent.  Leaves  simple,  stipulate 
or  exstipulate.  Flowers  (in  ours)  monoecious,  always  apetalous,  often  naked, 
i.  e.,  destitute  of  calyx  as  well,  sometimes  exceedingly  reduced  and  enclosed 
in  a  calyx-like  involucre.     Stamens  1  to  many.     Ovary  superior,  3  or  1-celled, 
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with  one  or  two  pendulous  ovules  in  each  cell.  Styles  or  stigmas  as  many  or 
twice  as  many  as  the  cells  of  the  ovary.  Capsule  commonly  3-lobed,  3  or  2- 
valved.  Embryo  straight,  the  flat  cotyledons  almost  as  wide  as  the  fleshy  or 
oily  endosperm. 

Flowers  with  a  true  calyx,   not  borne  in  an  involucre;   herbage  densely  stellate-pubescent. 

Lpper    leaves    opposite;    staminate    flowers    in    corymbs;     capsule     1-celled 

1     Eremocarpus 
Leaves    all    alternate;    staminate    flowers    in    racemes;    capsule    3-celled. ....  .2.    Croton! 

Flowers  borne   in  a  calyx-like   involucre,   which   has  4  or   5   teeth   and   bears  more  or   less 
petal-like   glands;    true   calyx    none;    capsule    3-celled 3.    Euphorbia. 

1.  EREMOCARPUS  Benth. 
A  low  annual  with  entire  3-nerved  leaves  without  stipules.  Staminate  flowers 
in  terminal  corymbs;  calyx  5  to  6-parted;  stamens  6  or  7  on  a  hairy  recep- 
tacle ;  filaments  exserted.  Pistillate  flowers  1  or  few  in  the  lower  axils,  without 
calyx;  ovary  1-celled,  with  4  or  5  small  glands  at  the  base;  style  undivided, 
stigmatic  at  apex;  capsule  2-valved,  1-seeded.  (Greek  eremos,  solitary,  and 
karpos,  fruit.) 

1.  E.  setigerus  Benth.  Turkey  Mullein.  Stems  dichotomously  branched, 
prostrate  and  forming  close  mats  1  to  2  ft.  wide  or  more,  sometimes  ascend- 
ing and  forming  a  very  broad  low  plant;  herbage  gray  with  an  appressed 
stellate  pubescence  and  rough  with  spreading  hispid  hairs;  leaves  alternate 
or  the  upper  opposite,  thick,  ovate,  the  smaller  varying  to  almost  round,  % 
to  iy2  >n-  long,  the  petioles  nearly  as  long  or  longer;  staminate  flowers  pedi- 
celed,  the  oblong  segments  of  the  calyx  1  line  long;  pistillate  flowers  in  clus- 
ters of  1  to  3,  the  ovary  and  style  densely  pubescent;  capsule  2  lines  long; 
seeds  smooth  and  shining,  1%   lines  long. 

Dry  open  areas,  very  abundant  towards  the  interior:  plains  of  the  Sacra- 
mento and  San  Joaquin;  Sierra  Nevada  foothills;  low  hills  and  valley  fields 
of  the  Coast  Ranges.  The  California  Indians  used  the  heavy-scented  herbage 
of  this  plant  to  stupefy  fish  in  small  streams  in  order  that  they  might  be 
caught  by  hand,  whence  the  Spanish-Calif ornian  name,  Yerba  del  Pescado. 
The  seeds  are  sought  by  turkeys  and  by  turtle-doves.  Called  "Woolly  White 
Drouth  Weed ' '  in  Orange  Co. 

2.    CROTON    L. 

Ours  perennial  herbs,  suffrutescent  at  base,  with  alternate  entire  leaves. 
Staminate  flowers  in  racemes;  calyx  5-parted;  glands  of  the  disk  as  many 
as  and  opposite  the  sepals;  stamens  5  to  many.  Pistillate  flowers  mostly 
solitary;  calyx  5-parted;  ovary  3-celled,  the  cells  1-ovuled;  styles  twice  forked. 
Capsule  3-lobed,  globose  in  outline.  Seeds  smooth  and  shining,  with  a  caruncle. 
(Kroton,  a  tick,  the  Greek  name  of  the  Castor  Plant,  its  seeds  resembling  that 
insect.) 

1.  C.  californicus  Mull.  Arg.  Stems  branching,  erect  or  diffuse,  from  a 
woody  base;  herbage  hoary,  except  the  upper  side  of  the  leaves  which  is  green 
and  finely  stellate-pubescent;  leaves  oblong,  %  to  IV2  in.  long,  on  petioles  4 
lines  to  over  1  in.  long;  staminate  racemes  at  length  %  in.  long,  developing 
gradually,  the  flowers  soon  deciduous  after  anthesis  and  leaving  an  elongated 
naked  rachis;  staminate  calyx  about  1  line  long;  disk  obscurely  5-lobed;  sta- 
mens 9  to  11,  with  hairy  filaments;  pistillate  flowers  on  short  pedicels;  styles 
twice  forked;  capsule  scurfy,  3  lines  in  diameter. 

Sandy  hills  near  the  ocean  from  the  San  Francisco  peninsula  southward  to 
Southern  California;  also  near  Antioch. 
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3.    EUPHORBIA   L.    Spurge. 

Ours  herbs.  Involucres  solitary  in  the  forks  or  in  terminal  umbels,  with 
4  or  5  teeth  alternating  with  as  many  glands;  glands  either  naked  or  appen- 
daged  (i.  e.,  with  a  colored  margin).  Flowers  monoecious,  both  pistillate  and 
staminate  naked  and  included  in  an  involucre  which  itself  resembles  a  flower 
but  really  encloses  a  cluster  of  flowers  consisting  of  several  staminate  and  1 
pistillate  flower.  Staminate  flower  very  much  reduced,  consisting  of  a  single 
stamen;  filament  jointed  on  a  short  pedicel  like  it,  the  pedicel  often  with  t 
minute  scale  or  bract  at  base,  showing  that  the  stamen  is  a  distinct  flower. 
Pistillate  flower  supported  on  a  pedicel  in  the  center  of  the  involucre  and  soon 
protruded  from  it,  consisting  of  a  3-celled  ovary  and  3  bifid  styles.  Capsule 
with  3  cells,  each  1 -seeded.     (Euphorbus,  King  Juba's  physician.) 

Stems  prostrate;   leaves  small,   all  opposite  and   more  or   less  unequal   at  base,   stipulate; 
glands  of  the  involucre  with  a  petal-like  white  or  reddish  appendage. 
Herbage  glabrous;  stems  and  leaves   infrequently   reddish. 

Leaves  obovate  or  oblong,   minutely  serrulate   at  apex 1.    E.   serpyllifolia. 

Leaves  deltoid     to    ovate-oblong,    entire 4.     E.     occllat*. 

Herbage  often  hairy  or   puberulent;   leaves  commonly   margined  with  a   red  or  with  a 
central   red   spot. 

Stipules  lanceolate,    fimbriate    2.    E.    macuiata. 

Stipules  triangular,    slightly    lacerate 3.    E.    hypericifolia. 

Stems  erect;  leaves  larger,  stipules  none;  no  colored  margins  to  the  glands. 
Stem-leaves  alternate. 

Glands  disk-like,  entire;   capsule  with  warty  lobes 5.  £.   dictyosperma. 

Glands  crescent-shaped,  2-horned;  capsule  smooth 6.  E.  Itbtocera. 

Stem-leaves    in    4    ranks;    glands  crescent-shaped. 7.    £.    lathyris. 

1.  E.  serpyllifolia  Pers.  Thyme-leaved  Spurge.  Stems  terete,  or  more 
or  less  angled,  repeatedly  branched,  forming  prostrate  mats  1  to  3  ft.  across; 
herbage  glabrous  and  green;  leaves  oblong  or  obovate-spatulate,  unequal  tt 
base,  more  or  less  minutely  serrate  toward  the  apex;  stipules  setaceous  or  lacer- 
ate ;  involucre  %  line  long  or  less ;  glands  transversely  oblong  and  more  or  less 
cupped  in  the  center;  appendages  narrow,  crenately  serrate  or  nearly  entire; 
seeds  sharply  quadrangular,  slightly  rugose  or  more  manifestly  so  and  thus 
appearing  shallow-pitted. 

Stream  beds  and  low  grounds:  Coast  Ranges,  Sacramento  Valley  and  south- 
ward. Aug.-Oct.  Var.  consanguinea  Boiss.  Herbage  with  more  or  leas 
red  coloration;  stems  more  erect;  apex  of  leaves  sharply  serrate;  lobes  of  the 
involucre  lacerate;  seeds  less  sharply  angled. — Upper  Sacramento  Valley; 
Napa  Valley.  Var.  rugulosa  Engelm.  Plants  more  thickly  matted;  leaves 
more  serrate  on  the  larger  side  of  the  unequal  leaf;  seeds  finely  rugulose. — 
Suisun;  Berkeley.  Var.  occidentalis  Jepson.  Herbage  dull  yellowish  green; 
appendages  of  the  involucre  crenately  lobed;  seeds  sinuate-rugose. — Humboldt 
Co.  and  Mt.  St.  Helena. 

2.  E.  maculata  L.  Spotted  Spurge.  Stems  radiately  branching,  pros- 
trate; herbage  hairy  or  puberulent;  leaves  oblong-linear,  usually  with  a  red 
blotch  in  center,  serrulate,  subcordate  at  base;  stipules  fimbriate;  involucre  with 
4  cup-shaped  glands;  capsule  acutely  angled;  seeds  transversely  wrinkled  and 
minutely  pitted. 

Occurring  as  an  immigrant  from  the  eastern  United  States  ace.  to  Greene. 

3.  E.  hypericifolia  L.  Large  Spurge.  Glabrous  or  sparingly  hairy, 
ascending  or  sometimes  prostrate,  the  branches  %  to  1%  ft.  long;  leaves  ovate- 
oblong  to  oblong-linear,  3-nerved,  unequally  serrate,  commonly  with  a  red  spot 
or  red  margins;  stipules  triangular,  slightly  lacerate;  peduncles  longer  than  the 
petioles;  appendages  of  the  involucre  white  or  red,  entire;  capsule  glabrous, 
obtusely  angled;  seeds  with  broken  transverse  ridges. 
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Introduced  in  Napa  Valley  along  the  railroad. 

4.  E.  ocellata  Dur.  &  Hilg.  Annual,  prostrate,  the  branches  5  to  9  in. 
.Jong;    leaves  thickish,  deltoid  to  ovate-oblong,  often  cordate  at  base,  entire, 

2  to  4  lines  long;  involucre  campanulate,  nearly  1  line  long,  its  lobes  fringed; 
glands  2  to  4,  yellowish  or  purplish,  short-stipitate,  circular  and  discoid,  with 
or  without  a  narrow  margin;  capsule  1  line  long;  seeds  round-ovate,  smooth  or 
obscurely  rugose. 

Stockton,  Sanford,  and  southward  through  the  San  Joaquin  Valley  to  South- 
ern California. 

5.  E.  dictyosperma  F.  &  M.  Annual,  glabrous;  stems  erect,  5  to  15  in. 
high,  simple  or  branching  from  the  base,  dichotomously  branched  above; 
lower  leaves  alternate,  oblong-  or  obovate-spatulate,  serrulate,  often  retuse, 
%   to  1%   in.  long;   upper  and  floral  leaves  opposite,  round-ovate  to  oblong, 

3  to  6  lines  long;  inflorescence  umbelliform,  the  rays  2  or  3  times  forked; 
involucre  and  glands  small;  capsule  with  warty  lobes,  1  to  1*4  lines  long. 

Throughout  California  but  much  less  common  than  no.  6.  Sacramento 
Valley. 

£.  peplus  L.,  Petty  Spurge,  spontaneous  within  inclosures  at  Berkeley;  the 
involucres  bear  4  crescent-shaped  glands  with  long  slender  horns,  and  a  pair  of 
wing-like  crests  on  each  lobe. 

6.  E.  leptocera  Engelm.  Annual  or  biennial,  glabrous,  branching  at  base, 
10  to  16  in.  high;  branches  decumbent  at  base  or  commonly  erect,  2  or  3  times 
dichotomous  above;  leaves  alternate,  obovate  to  spatulate,  obtuse,  sometimes 
mueronate,  entire,  %  to  1%  in.  long,  the  floral  opposite  or  ternate,  deltoid  or 
broadly  rhombic-ovate,  sometimes  cordate  at  base  or  connate,  acute,  3  to  5 
lines  long;  involucre  turbinate,  its  transversely  oblong  lobes  denticulate;  glands 
large,  crescent-shaped,  the  slender  horns  entire  or  cleft;  capsule  smooth,  1% 
lines  broad;  seeds  ash-colored,  dark-pitted,  1%  lines  long,  with  a  prominent 
caruncle. 

Common  in  both  the  Coast  Ranges  and  Sierra  Nevada. 

7.  E.  lathyris  L.  Caper  Spurge.  Tall  stout  annual  or  biennial,  1  to  3 
ft.  high,  very  smooth  and  glaucous;  stem-leaves  linear  or  narrowly  oblong, 
thick,  in  4  vertical  ranks,  the  floral  oblong-ovate  and  cordate;  umbels  of  3  or 

4  rays,  once  or  twice  forked;  glands  of  the  involucre  crescent-shaped,  the  horns 
short  and  blunt ;  capsule  large  and  smooth ;  seeds  wrinkled. 

Mediterranean  species  spontaneous  about  some  early  settlements  of  Alta 
California:  San  Francisco;  Berkeley.    Also  called  "Gopher  Plant. M 

CALLITRICHACEAE.     Water  Starwort  Family. 

Herbs  growing  in  shallow  water  or  in  the  mud  of  drying  vernal  pools. 
Leaves  opposite,  entire,  exstipulate,  often  crowded  and  forming  a  rosette  at 
the  ends  of  the  branches.  Flowers  monoecious,  axillary  and  solitary,  or  2  or 
3  together  in  one  axil,  without  calyx  or  corolla  but  often  with  two  mem- 
branous bracts.  Staminate  flower  consisting  of  1  terminal  stamen.  Pistillate 
flower  consisting  of  a  4-celled  ovary  with  2  filiform  stigmas.  Fruit  4-lobed, 
splitting  at  maturity  into  as  many  nutlets. 

1.     CALLITRICHE.     L. 
The  only  genus.     (Greek  kallos,  beautiful,  and  trichos,  a  hair,  on  account 
of  the  slender  stems.) 

Fruit  sessile;  flowers  2-bracted;  submerged  leaves  notched  at  apex 1.   C.  palustris. 

Fruit  on  a  pedicel  2  to  5  lines  long;  flowers  bractless;  leaves  not  notched  at  apex 

2.  C.  marginata. 
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1.  C.  palustris  L.  Water  Fennel.  Aquatic;  stems  5  to  10  in.  long; 
submerged  leaves  narrowly  linear,  1 -nerved,  notched  at  the  apex,  7  to  10  lines 
long;  emersed  or  floating  leaves  obovate,  narrowed  at  base  into  a  slender 
petiole,  2  to  6  lines  long;  fruit  obovate,  flattened,  notched  at  apex,  %  to  1 
line  long;  each  lobe  sharply  'winged  on  the  back  for  its  whole  length,  the 
proximate  lobes  with  a  groove  between  them. — (C.  verna  L.  in  part.) 

Cold  pools  or  slow  streamlets:  Napa  Valley;  Marin  Co.;  Gilroy.  Mar.- 
May. 

2.  C.  marginata  Torr.  Stems  2  to  4  in.  long,  forming  dense  mats  in  the 
moist  beds  of  vernal  pools  from  which  the  water  has  disappeared;  leaves 
oblanceolate,  2  or  3  lines  long;  plants  sometimes  submersed  and  the  leaves 
linear;  bracts  none;  styles  long,  reflexed,  soon  deciduous;  fruit  rather  less  than 
Y2  line  long,  broader  than  long,  notched  both  at  apex  and  base,  the  lobet 
sharply  winged;  fruiting  pedicels  2  to  5  lines  long. 

Napa  Valley  southward  to  the  San  Joaquin  Valley  and  Southern  California. 

RUTACEAE.    Rue  Family. 

Herbaceous  or  arboreus  plants,  ours  shrubs  or  small  trees,  with  glandular- 
dotted  or  aromatic  leaves  and  no  stipules.  Flowers  regular  and  symmetrical, 
or  nearly  symmetrical.  Sepals  and  petals  4  or  5.  Stamens  as  many  or  twice 
as  many,  inserted  outside  of  a  hypogynous  disk  encircling  the  base  of  the 
ovary. 

1.    PTELEA  L. 

Leaves  pinnately  trifoliolate  with  sessile  leaflets.  Flowers  small,  greenish 
white,  in  axillary  paniculate  cymes.  Flowers  polygamous.  Sepals,  petals  and 
stamens  4  or  5.  Ovary  with  a  short  thick  stipe,  2-celled;  cells  2-ovuled,  the 
lower  ovule  abortive;  style  short;  stigmas  2.  Fruit  a  2-celled  2 -seeded  samara, 
winged  all  around,  broadly  orbicular.  (Greek  name  of  the  Elm,  the  fruit  of 
which  is  very  similar.) 

1.  P.  baldwinii  T.  &  G.  var.  crenulata  Jepson.  Hop  Tree.  Small  tree 
8  to  15  ft.  high;  glabrous  or  with  a  slight  pubescence  on  the  inflorescence  and 
under  surface  of  the  leaves;  leaves  elliptic,  obovate  or  elongated-rhomboid*!, 
rounded  or  acute  at  apex,  often  with  abruptly  cuneate  base,  crenulate  or  almost 
entire,  1  to  2%  in.  long;  buds  downy;  sepals  very  small;. petals  2^  lines  long; 
stamens  hairy  towards  the  base;  fruit  straw-yellow,  5  to  6  lines  long,  a  trifle 
broader,  tipped  by  the  persistent  style. —  (P.  angustifolia  of  Bot.  Cal.) 

Coast  Ranges:  Lake  Co.;  Mt.  Diablo.    Sierra  Nevada  foothills.     Apr.-May. 

ANACARDIACEAE.     Sumach  Family. 

Trees  or  shrubs  with  resinous  or  milky  acrid  juice  and  alternate  leaves. 
Flowers  very  small,  regular,  cither  perfect  or  polygamous.  Calyx  commonly 
5-parted,  a  glandular  ring  or  cup-like  disk  lining  its  base.  Petals  commonly  5, 
the  stamens  as  many  or  twice  as  many.  Ovary  free  from  the  calyx  and  from 
the  disk,  1-celled,  1-ovuled;  styles  3.  Fruit  a  dry  berry-like  drupe;  seed 
without  endosperm. 

1.     RHUS  L.     Sumach. 

Leaves  simple  or  (in  ours)  3-foliolate  and  deciduous.  Stamens  5,  inserted 
under  the  edge  of  the  disk.  Drupe  small,  compressed,  with  thin  flesh  and  bony 
stone.      (Ancient  name.) 
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Southern  California  has  three  evergreen  species  with  simple  leathery  leaves 
and  flowers  in  panicles. — 1.  R.  laubina  Nutt.  Laurel-Sumac.  Panicle  much 
branched  with  slender  divisions,  glabrous  or  nearly  so;  leaves  mostly  ovate  or 
lanceolate ;  drupe  1  line  long.  2.  R.  inteoripolia  B.  &  H.  Sour  Berry. 
Panicle  composed  of  stout  spikes,  finely  pubescent;  leaves  elliptic,  rounded  at 
apex;  drupes  2  to  5  lines  long.  3.  R.  ovata  Wats.  Sugar  Bush.  Like  no.  2 
but  with  ovate  leaves  acute  or  acuminate. 

Flowers  greenish,   in   panicles;    drupe  whitish,   the   stone   rough 1.   R.   diver siloba. 

Flowers  yellowish,    in   spikes;   drupe    red,   the   stone   smooth 2.    R.    trilobata. 

1.  R.  diversiloba  T.  &  G.  Poison  Oak.  Erect  shrub  4  to  8  ft.  high,  or 
behaving  as  a  vine  and  ascending  the  trunks  of  trees  up  to  15  ft.  or  more  by 
means  of  adventitious  rootlets;  leaflets  orbicular  to  ovate  or  oblong-ovate, 
undulate  or  plane,  entire  or  variously  lobed,  segmented  or  toothed,  1  to  4  in. 
long;  panicles  axillary,  appearing  with  the  leaves,  short-peduncled,  more  or 
less  pendulous;  flowers  iy2  lines  long;  sepals  often  unequal  and  sometimes 
4;  petals  ovate,  revolute  so  as  to  appear  lanceolate,  often  slightly  pencilled  with 
a  few  black  dots ;  anthers  yellow ;  drupe  whitish,  3  lines  broad,  the  flesh  marked 
with  many  longitudinal  impressed  black  fibres,  the  stone  rough  or  striate. 

Coast  Ranges  and  foothills  of  the  Sierra  Nevada,  widely  distributed  and  often 
abundant.  Secreting  a  juice  (non-volatile  oil)  which  is  highly  poisonous, 
although  some  persons  are  not  susceptible  to  its  effects.  Mules  and  horses 
browse  on  the  foliage.  In  some  districts  bees  make  honey  from  the  flowers; 
the  honey  is  of  good  grade,  sold  on  a  commercial  scale  and  carries  no  poison. 

2.  R.  trilobata  Nutt.  Squaw  Bush.  Somewhat  diffusely  branching,  2 
to  5  ft.  high;  leaflets  broadly  ovate  or  elliptic  in  outline,  cuneate  at  base 
(especially  the  terminal  one),  crenate,  or  crenately  lobed,  cleft,  or  divided,  % 
to  1%  in.  long;  spikes  about  y2  in*  long*  often  clustered;  flowers  pale  yellow, 
appearing  before  the  leaves,  1  line  long;  sepals  scarious;  petals  elliptic;  disk 
yellow,  5-lobed;  drupe  scarlet,  viscidly  pilose,  the  stone  smooth. 

Coast  Ranges,  Sierra  Nevada  and  Southern  California,  favoring  can  on  bot- 
toms or  flats  along  streams  in  the  mountains.  Not  poisonous.  An  important 
species  to  the  Indians  in  their  crafts,  the  split  stems  furnishing  splints  for 
basket-making  which  are  light  straw-color  or  are  sometimes  made  black  with  a 
dye  from  Elder-berry  stems. 

CELASTRACEAE.     Staff-tree  Family. 

Shrubs  with  simple  leaves.  Flowers  small,  perfect,  regular,  with  jointed 
pedicels.  Calyx  5  (4  to  6) -lobed  or  -parted.  Petals  5  (4  to  6).  Stamens 
as  many  as  the  petals,  alternate  with  them  and  inserted  on  a  very  thick  and 
conspicuous  disk.  Ovary  2  to  5-celled,  immersed  in  or  surrounded  by  the  disk; 
styles  united  into  one,  or  none;  stigma  3  to  5-lobed.  Fruit  a  loculicidal  cap- 
sule, free  from  the  calyx.  Seed  ariled,  with  large  embryo  and  broad  and  thin 
cotyledons;   endosperm  fleshy. 

1.     EUONYMUS  L.    Burning  Bush. 

Leaves  opposite,  petioled,  deciduous.  Flowers  purplish,  in  cymes  on  axillary 
peduncles.  Petals  inserted  beneath  the  5-lobed  disk.  Stamens  inserted  on  the 
disk.  Ovary  3  to  5-celled;  the  cells  2  to  6-ovuled;  style  short  or  none.  Cap- 
sule 3  to  5-lobed,  the  cells  1  to  2-seeded.  Seeds  covered  with  a  fleshy  red 
aril.  (Greek  eu,  good,  and  onoma,  a  name,  used  ironically  by  Theophrastus,  the 
herbage  reputed  poisonous.) 

1.     E.  occidentalis  Nutt.     Western  Burning  Bush.     Erect,  slender,  6  to 
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18  ft.  high,  the  branches  4-angled;  leaves  thin,  ovate  or  often  broadest  abovs 
the  middle  and  abruptly  acuminate,  serrulate,  1%  to  4  in.  long,  on  petioles 
3  lines  long;  peduncles  1  to  1%  in.  long,  3  to  5-flowered;  flowers  4  or  5  lines 
broad;  calyx-lobes  broad  and  obtuse;  petals  roundish,  brownish  purple,  finely 
dotted  and  with  scarious  margins;  capsule  depressed,  smooth,  deeply  3-lobed, 
often  %  in.  broad. 

Near  the  coast:  Santa  Cruz  Mts.  to  Marin  and  Humboldt  cos.     June. 

ACERACEAE.    Maple  Family. 

Deciduous  trees  or  shrubs.  Leaves  opposite,  petioled,  simple  or  compound, 
without  stipules.  Flowers  regular,  polygamous  or  dioecious,  borne  in  axillary 
or  terminal  racemes,  corymbs  or  fascicles.  Calyx  5  (or  4) -cleft.  Petals  5 
(or  4),  or  none.  Stamens  3  to  10,  borne  on  the  edge  of  a  disk  or  hypogynous. 
Ovary  superior,  2-celled,  2-lobed,  developing  a  long  wing  from  the  summit  of 
each  lobe  and  thus  ripening  into  a  double  samara.  Styles  2.  Samaras  separ- 
able at  maturity,  the  wings  serving  to  rotate  them  rapidly  in  the  air  and  further 
their  horizontal  flight. 

1.    ACER  L.    Maple. 

Flowers  small,  the  clusters  always  drooping.  (Latin  name  of  the  Maple 
tree.) 

Flowers  polygamous,  the  perfect  and  staminate  mixed  in  the  same  raceme  or  the  lower 
half  of  the  raceme  staminate;  petals  present;  leaves  simple 1.  A.  macrophvUnm. 

Flowers  dioecious,  the  staminate  clustered,  the  pistillate  in  racemes;  petals  none;  leaves 
compound   2.  A.  negun&o. 

1.  A.  macrophyllum Pursh.  Big-leaf  Maple.  Tree  20  to  80  ft.  high;  juice 
in  young  herbage  milky ;  leaves  simple,  roundish  in  outline,  4  to  12  in.  broad, 
palmately  parted  into  5  broad  mostly  3-lobed  or  toothed  divisions;  petioles  2 
to  10  in.  long;  racemes  2  to  5  in.  long;  flowers  greenish  or  dull  white;  sepals 
elliptic,  2%  lines  long,  equaled  by  the  oblong  petals;  stamens  7  to  9,  exceeding 
the  sepals  in  the  staminate  flower;  filaments  villous  below;  body  of  samaras 
densely  hispid,  the  wings  1  to  1^>  in.  long  and  6  to  8  lines  wide. 

Banks  of  streams  and  in  the  mountains,  mostly  on  north  and  east  slopes  or 
in  deep  canons:  Sierra  Nevada;  Coast  Ranges  northward  to  southeastern 
Alaska.  Mar.  Also  called  Oregon  Maple,  California  Maple,  Water  Maple  and 
White  Maple. 

Two  other  species  with  simple  leaves  occur  in  the  State.  They  are  shrubs  or 
small  trees  with  flowers  in  corymbs  and  samaras  glabrous:  A.  olabbum  Ton. 
Sierra  Maple.  Leaves  mostly  3-lobed  or  -parted;  filaments  glabrous. — High 
Sierra  Nevada.  A.  circinatum  Pursh.  Vine  Maple.  Leaves  shallowly  but 
acutely  7  to  9-lobed;  filaments  hairy. — Humboldt  Co.  northward  to  Washington. 

1.  A.  negundo  L.  var.  calif ornicum  Sarg.  Box  Elder.  Tree  20  to  60 
ft.  high;  leaves  pinnately  3-foliolate,  the  leaflets  1%  to  5  in.  long,  serrate  and 
incised,  or  deeply  2  or  3-lobed,  or  the  lobes  sometimes  becoming  distinct  and 
petioled  so  that  one  or  more  of  the  primary  leaflets  is  replaced  by  2  or  3; 
staminate  flowers  clustered  on  thread-like  hairy  pedicels,  the  stamens  4  or  5; 
pistillate  flowers  borne  in  slender  racemes;  samaras  straw- white,  crimson  when 
young,  finely  pubescent,  the  wings  6  to  8  lines  long,  4  lines  wide. 

Along  streams  and  in  low  moist  valley  bottoms:  Ukiah,  Napa  and  Sacra- 
mento valleys  to  Southern  California;  Sierra  Nevada  foothills.  Not  reported 
from  the  inner  Coast  Range.    Some  fine  trees  along  Olema  Creek.    Mar.-Apr. 
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SAPINDACEAE.     Buckeye  Family. 

Deciduous  trees  or  shrubs  with  opposite  compound  leaves,  no  stipules,  and 
slightly  irregular  flowers.  Ovary  superior,  3-celled  with  2  ovules  in  each  cell, 
commonly  but  one  ovule  maturing.     Endosperm  none. 

1.   AESCULUS  L.    Hoese  Chestnut. 

Leaves  palmately  compound  with  serrate  leaflets.  Flowers  showy,  ill- 
scented,  on  jointed  pedicels  in  a  terminal  cylindrical  thyrse,  of  two  sorts, 
perfect  (fertile)  with  long  thick  styles  and  sterile  with  short  styles;  fertile 
flowers  few  near  top  of  thyrse.  Calyx  tubular,  unequally  cleft.  Petals  4  or 
5,  slightly  unequal,  clawed.  Stamens  5  to  7,  becoming  successively  much 
exserted  and  often  unequal.  Fruit  a  large  3-valved  capsule  releasing  one 
large  polished  seed.     (Latin  name  of  an  Italian  oak  with  edible  acorns.) 

1  A.  calif ornica  (Spach)  Nutt.  Buckeye.  A  low  tree  (commonly  10 
to  15  ft.  high)  with  a  rounded  or  depressed  crown  of  greater  breadth;  leaflets 
5  to  7,  oblong- lanceolate  to  oblong-elliptic,  acute  or  acuminate,  3  to  5  in.  long; 
thyrse  4  to  6  in.  long;  petals  6  or  7  lines  long,  the  elliptic  or  ovate  limb 
rotately  spreading;  axis  of  the  thyrse  at  length  naked  and  pendulous,  bearing 
one  pear-like  pod  or  sometimes  2  to  9;  seed  1  to  2  in.  in  diameter. 

Low  dry  hills  or  canon  sides:  Coast  Ranges  and  Sierra  Nevada.  A  beau- 
tiful tree  when  laden  in  June  with  its  profusion  of  white  flowers.  Leaves 
and  seeds  regarded  as  poisonous  to  cattle. 

Staphylea  bolanderi  Gray,  the  Bladder-nut  of  the  Sierra  Nevada,  is  a 
shrub  with  3-foliolate  leaves  and  a  3-celled  3-horned  inflated  pod  ll/2  in.  long. 

RHAMNACEAE.    Buckthorn  Family. 

8hrubs   or   small   trees   with   simple   leaves   and   mostly   caducous   stipules. 

Flowers  small,  regular,  commonly  in  little  umbels,  the  umbels  often  aggregated 

in  racemes  or  panicles.    Calyx-lobes,  petals  and  stamens  5  (or  4).    Calyx- tube 

lined  with  a  disk,  the  petals  and  stamens  inserted  on  the  edge  of  the  disk 

and    alternate    with    the    calyx-lobes.      Petals    commonly    clawed,    sometimes 

wanting.    Ovary  3  (or  2) -celled,  free  from  or  adnate  by  the  disk  to  the  base  of 

the  calyx.    Style  simple  or  3-cleft.    Fruit  a  berry  or  capsule. 

Fruit  fleshy,  berry-like;    calyx  free  from  ovary 1.   Rhamnus. 

Fruit  dry,  capsular;  calyx  adnate  to  base  of  ovary 2.   Ceanothus. 

1.    RHAMNUS  L.    Buckthorn. 

Shrubs  with  alternate  leaves.    Flowers  small,  greenish,  perfect  or  polygamous, 

in  axillary  clusters.     Calyx  with  4  or  5  short  lobes  or  teeth.     Petals  very 

small,  hooded  and  without  claws,  or  none.     Stamens  4  or  5;  filaments  short. 

Ovary  ovoid,  free.    Fruit  berry-like,  containing  2  or  3  separate  seed-like  nutlets 

of  bony  or  cartilaginous  texture.     (The  ancient  Greek  name.) 

Deciduous  shrubs;  flowers  complete;   leaves  thinnish,  3  to  6  in.   long....l.   R.  purshiana. 
Evergreen  shrubs;    leaves  thickish,   \y2   to  2l/2   in.  long. 

Petals  present;    berry  black 2.  R.   calif  ornica. 

Petals  none  or  very  minute ;    berry  red R.  crocca. 

1.  R.  purshiana  DC.  Cascara  Sagrada.  Small  tree  or  shrub  8  to  20  ft. 
high;  leaves  in  a  tuft  at  end  of  branchlets,  thinnish,  deciduous,  elliptic-oblong, 
obtuse  or  slightly  cordate  at  base,  obtuse  or  abruptly  blunt-pointed  at  apex, 
serrulate,  mostly  3  to  6  in.  long;  petioles  tomentulous;  flowers  5-merous;  berry 
black,  with  3  (or  2)  nutlets. 

Mendocino  and  Humboldt  cos.  and  northward  to  Washington.  In  Sonoma 
and  Mendocino  cos.  are  transition  bodies  which  suggest  a  shading  into  the 
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next  species.  E.  calif  or  nica  in  that  region  is  tall,  up  to  14  ft.  high,  and  has 
large  broad  leaves  which  simulate  closely  the  foliage  of  certain  shrubs  which 
though  evergreen  are  considered  to  be  forms  of  R.  purshiana.  True  R. 
purshiana  in  the  North  Coast  Ranges  flowers  early  and  its  berries  are  half 
grown  in  June  at  the  time  typical  R.  calif ornica  is  in  flower.  Cascara  Sagrada 
bark  is  extensively  collected  in  Oregon  and  Washington  for  use  in  drug 
manufacture. 

2.  R.  californica  Esch.  Coffee  Berry.  Evergreen  shrub  commonly  4  to 
6  ft.  high;  leaves  scattered  along  the  branchlets,  narrowly  or  broadly  oblong, 
usually  acute,  glabrous  or  slightly  puberulent,  \y2  to  2y2  in.  long;  flowers 
mostly  perfect,  on  short  pedicels  in  an  umbellate  peduncled  cluster,  the 
peduncles  short  {l/2  in.  long)  to  none;  calyx  \y2  to  2y2  lines  broad,  its  lobes 
triangular -lanceolate ;  petals  minute,  hooded,  deeply  emarginate;  berry  black, 
globose  or  oval,  3  to  4  lines  in  diameter,  containing  2  (rarely  3)  nutlets. 

Common  everywhere  in  the  Coast  Ranges  and  at  low  altitudes  in  the  Sierra 
Nevada.  June-July.  Fr.  Sept.-Oct.  Also  called  Pigeon  Berry  and  Yerba  del  Oeo. 
Var.  tomentella  Brew.  &  Wats.  Leaves  varying  to  elliptic,  usually  conspicuously 
feather-veined,  finely  tomentose  on  the  under  side  or  even  silvery. — Santa  Cruz 
Mts. ;  Mt.  Hamilton  Range;  Sierra  Nevada  foothills.    Leaves  very  olive-like. 

3.  R.  crocea  Nutt.  Red-berry.  Low  densely  branched  glabrous  shrub  y2 
to  2  or  3  ft.  high,  the  branchlets  rigid  or  even  spinescent ;  leaves  often  fascicled, 
elliptic,  firm  coriaceous,  1  l!b  5  lines  long,  serrulate,  green  above,  yellowish 
beneath,  very  shortly  petioled;  flowers  mostly  polygamous,  4-merous;  petals 
none  or  minute;  berry  2  or  3  lines  long,  red,  containing  2  (rarely  3)  nutlets. 

Napa  Range  and  southward  near  the  coast  to  Southern  California,  etc. 
Feb.-May.  Var.  ilicifolia  Greene.  Tree-like  with  a  distinct  trunk,  or  the 
stems  several  and  clustered,  5  to  12  ft.  high;  branchlets  rather  stout;  leaves 
oval  to  orbicular,  often  golden  beneath,  spinulose-dentate,  7  to  12  lines  long; 
sepals  and  stamens  frequently  5;  berry  bright  red,  ovoid,  2y2  lines  long. — 
Inner  Coast  Range  (Vaca  Mts.,  Mt.  Diablo)  and  southward  to  Southern  Califor- 
nia.    Fr.  Sept. 

2.    CEANOTHUS  L.  Mountain  Lilac. 

Shrubs  or  small  trees  with  petioled  leaves,  the  branchlets  often  divaricate 
and  rigid,  sometimes  spinescent.  Flowers  small  but  showy,  borne  in  panicles 
or  umbels.  Calyx  5-lobed,  the  lower  part  adnate  with  the  thick  disk  to  the 
lower  part  of  the  3-celled  ovary.  Petals  5,  hooded  by  the  inflexion  of  the 
acuminate  apex,  and  with  long  claws.  Stamens  5,  filaments  filiform,  long- 
exserted.  Style  3-cleft.  Capsule  subglobose,  3-celled,  3-lobed,  becoming  dry  and 
separating  into  its  3  carpels,  these  elastically  dehiscent  along  the  inner  edge 
and  dispersing  the  seeds.  Seeds  obovate,  convex  on  the  back.  (Greek 
Keanothus,  name  used  by  Dioscorides  to  designate  some  spiny  plant.  All  of 
our  species  are  evergreen  except  C.  integerrimus  and  possibly  C.  parry i.) 

A.   Leaves  alternate. 
Fruit  smooth  or  at  most  crested,  never  with  horns;  stipules  thin  or  membranous,  fugacious 
or  deciduous;   flowers  in  umbellate   fascicles,  the   fascicles  collected  in  simple  or  com- 
pound  racemes   or  panicles. 
Branches  flexible,   not  spinescent. 
Flowers   white;   leaves   plane. 

Inflorescence  compound;   leaves  very  strongly  3-nerved  beneath,   1J4   to  3  in.  long; 

fruit  slightly  crested 1.  C.  velutinus. 

Inflorescence  simple  or  compound;  leaves  entire,   Y*   to  1   in.  long;   fruit  crestless.. 

2.  C.  integerrimus. 
Flowers  blue    (rarely  varying  to   white) ;    inflorescence   compound. 

Leaves    plane,    mostly    1    to    2x/x     in.    long,    strongly    3-nerved,    serrulate 

3.  C.  thyrsiAonu. 
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Leaves  similar,   pinnatcly  veined,   but  the  margins   revolute,   seemingly  entire,   and 

sometimes  concealing  the  supplementary  lateral  nerves 4.  C.  parryi. 

Flowers  blue,  the  clusters  in  a  simple  raceme  mostly  #  to  1  in.  long;  leaves  mostly 
rather  small,  usually  not  3-nervcd. 
Leaves    subcoriaceous,    with    smooth    waxy    surface,    the    margin    very    glandular- 
serrate  # 5.    C.  foliosus. 

Leaves    papillate    near    the    revolute    margin 6.    C.    dent  at  us. 

Leaves    similar,    but    glandular-papillate    on    the    entire    upper    surface 

7.    C.   papillosus. 
Branches  more  or  less  rigid  and  spinescent. 

Leaves  glandular-denticulate;   flowers  deep  or  very  light  blue,  in  a  simple  raceme; 

branchlets  stiff 8.   C.  sorediatus. 

Leaves  entire;  flowers  white,  in  a  simple  or  paniculately  compound  raceme:  branch- 
lets  thick  and  stout,  spur-like,  very  glaucous;  fruit  warty- roughened;  leaves 
strongly    3-nerved    9.    C.    incanus. 

B.   Leaves  opposite. 

Fruit    with    conspicuous    dorsal    horns;    stipule-bases    warty    or    cork-like    and    persistent; 
flowers  in  simple  umbels. 
Erect  shrubs. 

Flowers  white;    leaves    entire 10.    C.    cuneatus. 


Flowers  blue;    leaves  finely   spinose-dentate  on   the   upper   half 11.    C.   rigidus. 

owers  blue  (or  white) ;  leaves  rather  coarsely  spinose-dentate. 

Branchlets  gray;  pedicels  2  lines  long 12.  C.  jepsonii. 


isranciuets  gray;  pedicels  d  lines  long ii.  c  jepsonu. 

Branchlets  reddish  or  brownish;   pedicels   5   to   7  lines   long 13.   C.   purpurea. 

Low-spreading  shrub;   flowers  blue;   leaves  coarsely   few-toothed  toward  the  apex 

14.    C.   prostratus. 

1.  C.  velutinus  Dougl.  Large  shrub  8  to  12  ft.  high,  the  branches  mostly 
ascending;  odor  very  sweet  and  heavy;  leaves  elliptic  or  ovatish,  rounded  or 
fltibcordate  at  base,  finely  glandular-serrate,  pale  and  strongly  3-nerved  beneath, 
Tarnished  above  and  frequently  of  a  rich  chocolate-brown,  \y2  to  3  in.  long, 
on  petioles  y2  in.  long  or  less;  panicle  2  to  3  in.  high;  flowers  white,  2  lines 
broad;  capsules  smooth,  lobed  at  top,  nearly  crestless,  sticky-glandular. 

Mt.  Shasta;  Modoc  Co.;  and  the  northern  Sierra  Nevada.  Often  called 
Snow  Brush.  Var.  laevnjatus  T.  &  G.  Subarborescent ;  leaves  glabrous,  l'ght 
green;  inflorescence  more  ample;  fruit  somewhat  crested. — Mt.  Tamalpais,  Mt. 
St.  Helena  and  northward  in  the  Coast  Ranges  to  Mendocino  ami  Humboldt  cos. 

2.  C.  integerrimus  H.  &  A.  Dekr-brush.  Tall  shrub,  10  to  15  ft.  high; 
twigs  green  or  at  length  purplish,  subangular  when  young;  leaves  deep  green 
above,  paler  beneath,  oblong-elliptic,  obtuse*,  mostly  acute  at  base,  entire,  % 
to  1  in.  long;  inflorescence  simple  and  about  2  in.  long,  or  compound  and 
about  4  in.  long,  or  in  fruit  twice  as  long,  equaled  by  the  leafy  (or  often 
nearly  leafless)  peduncles;  flowers  white  (sometimes  blue  or  pink);  capsules 
nearly  globose,  lobed,  smooth,  crestless. — (C.  californicus  Kell.) 

Common  in  the  Yellow  Pine  belt  of  the  Sierra  Nevada  or  immediately 
below  it.  Found  in  the  Santa  Cruz  Mts.,  Mayacamas  Range  and  frequent 
northward  to  Mt.  Shasta.     June-July.     Favors  good  soils. 

3.  C.  thyrsiflorus  Esch.  Blue  Blossom.  Shrub  5  to  8  ft.  high  or  becom- 
ing a  small  ungainly  or  pole-like  tree  up  to  15  to  25  ft.  high;  leaves  green 
on  both  surfaces,  elliptical  or  oblong-ovate,  strongly  3-nerved  beneath,  the 
margin  muoronate-serrate  or  serrulate  with  somewhat  impressed  teeth,  1  to  2y2 
in.  long,  6  to  10  lines  broad;  inflorescence  a  panicle  of  somewhat  corymbose 
racemes,  iy2  to  iyA  in.  long,  mostly  long-peduncled,  with  leaves  subtending 
1  or  2  of  the  lower  racemes;  bractlets  ovate,  acuminate,  2y2  lines  long;  flowers 
blue  or  sometimes  varying  to  white;  capsules  globose,  black,  smooth,  little 
lobed,  2  lines  in  diameter. 

Abundant  near  the  coast,  following  strictly  the  Redwood  belt:  Santa  Lucia 
Mts.;  Monterey;  Santa  Cruz  Mts.;  San  Francisco;  Marin  Co.  to  Del  Norte 
Co.,  thence  north  to  Washington.    Sometimes  forming  flat  mats  on  ocean  bluffs. 
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Feb.- Apr.     Also   called   "Mountain   Lilac, "   "California   Lilac"   or   simply 
"Lilac."    Appears  in  great  abundance  on  logged  Redwood  lands. 

4.  C.  parry i  T release.  Parry  Lilac.  Spreading  shrub,  4  to  6  ft.  high; 
branchlets  angular  and,  when  young,  tomentose,  the  1-year-old  ones  reddish; 
leaves  pinnately  veined,  narrowly  to  broadly  oblong,  y^  to  1J4  in*  long,  dark 
green  above,  loosely  tomentose  beneath,  the  margin  denticulate,  seemingly 
entire  because  soon  revolute  and  thus  concealing  the  teeth  and  also  the  lateral 
supplementary  nerves;  petioles  2  lines  long;  panicle  oblong  or  distinctly 
broader  below,  1  to  3  in.  long,  on  sparsely  leafy  peduncles  twice  as  long; 
flowers  blue;  capsules  globose,  smooth,  2  lines  in  diameter. 

Mountain  slopes:  Napa  and  Mt.  Hood  ranges  to  western  Mendocino  and 
Humboldt.  The  most  handsome  species  of  the  genus  when  in  full  flower  in 
May.    Grows  up  to  18  ft.  high  in  the  Redwoods  near  Camp  Grant. 

5.  C.  foliosus  Parry.  Low  shrub  commonly  dense  at  base,  with  horizontally 
spreading  or  diffuse  branches  2  to  4  ft.  long;  bark  of  main  stem  bright  green; 
branchlets  rather  long  and  straight  and  rather  ascending;  lightly  pubescent, 
especially  on  the  branchlets;  leaves  broadly  oblong,  undulate  or  somewhat 
infolded  longitudinally,  3  or  4  (or  the  larger  6)  lines  long,  frequently  with 
smaller  ones  fascicled  in  their  axils;  upper  surface  dark  green,  lower  glaucous, 
the  teeth  of  the  margin  bearing  conspicuous  glands;  petiole  distinct  but  very 
short;  peduncles  rather  long,  bearing  a  globose  or  short-oblong  raceme  y2  to 
1  in.  long;  flowers  blue,  1  to  l]/2  lines  broad;  capsules  \l/2  lines  broad,  smooth, 
crested. 

Rather  common  in  the  seaward  and  middle  Coast  Ranges  north  of  San 
Francisco  Bay:  Mt.  Tamalpais;  Sonoma;  Howell  Mt.;  Mt.  St.  Helena,  and 
northward  through  the  Redwood  belt  of  Mendocino  Co.,  where  pure  thickets 
occur  near  Kennys,  some  of  the  individuals  up  to  16  ft.  high.     Apr.-May. 

6.  C.  dentatus  T.  &  G.  Low  densely  branched  shrub  with  reddish  brown 
branchlets,  the  young  twigs  tomentose;  leaves  elliptical  or  narrower,  rounded 
at  both  ends  or  appearing  retuse  or  subtruncate  from  the  infolding  of  the 
apex,  dark  brown  and  waxen  on  the  upper  surface,  light  colored  and  pubescent 
beneath,  papillate  on  and  near  the  margin,  2  to  6  lines  long;  inflorescence 
subglobose,  very  tomentose;  flowers  blue;  capsules  slightly  crested,  scarcely 
lobed,  2  lines  in  diameter. 

Santa  Cruz  Mts.  to  Monterey. 

7.  C.  papillosus  T.  &  G.  Habit  of  the  last  and  differing  little  from  it; 
leaves  often  slightly  cordate  at  base,  the  whole  upper  surface  closely  glandular- 
papillate,  1  in.  long  or  less,  sometimes  as  much  as  2  in.  long;  inflorescence 
more  oblong,  about  1  in.  long;  peduncles  naked,  solitary  or  clustered;  capsules 
rather  less  than  2  lines  in  diameter. 

Santa  Cruz  Mts.  south  to  the  Santa  Lucia  Mts. 

8.  C.  sorediatus  H.  &  A.  Erect  shrub  4  to  7  ft.  high  with  rigid  divaricate 
branchlets;  branchlets  sparingly  villous,  at  length  olive-color  or  purplish;  leaves 
ovate  or  elliptic-ovate,  green  above,  paler  and  slightly  pubescent  beneath  with 
appressed  hairs,  glandular-denticulate,  %  to  1  (or  1%)  in.  long,  on  petioles 
a  line  or  two  long;  racemes  1  or  2  (terminal  or  subterminal)  on  each  branch* 
let,  ovate  or  broadly  oblong  in  outline,  ]/2  to  1  in.  long;  flowers  blue  or  almost 
white;"  capsules  lobed,  crested,  2  to  2y2  lines  in  diameter. 

Common  in  the  Coast  Ranges,  at  flowering  time  often  coloring  the  north 
canon  sides:  Vaca  Mts.;  Mt.  Hood  Range;  Howell  Mt.;  Mt.  Tamalpais;  Oak- 
land Hills;   Mt.  Diablo;   and  southward.     Mar.-Apr. 

9.  C.  incanus    T.  &  G.     Shrub  8  to  12  ft.  high  with  very  white-glaucous 
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branches  and  branchlets,  the  latter  more  or  less  modified  into  thick  stout  thorn- 
like spurs;  leaves  elliptic  to  ovate,  acute  or  obtuse,  rounded  at  base,  light 
colored  above,  strongly  3 -nerved  and  whitish  or  pale  beneath,  1  to  ll/2  in. 
long;  petioles  2  or  3  lines  long;  inflorescence  finely  velvety,  2  or  3  in.  long 
or  lees;  flowers  white;  capsules  thickly  warty,  shallowly  lobed  at  top,  2V.  lines 
in  diameter. 

Brushy  openings  or  peaks  in  the  Redwood  belt  from  the  Santa  Cruz  Mts. 
to  Mt.  St.  Helena  and  northward  through  the  Redwoods  of  Mendocino  and 
Humboldt  cos.,  less  common  or  absent  eastward  in  the  "Bald  Hills"  country. 
Called  "White  Thorn' '  in  southwestern  Humboldt. 

C.  CORDULATUS  Kell.  Snow  Brush.  Low  flat-topped  spreading  shrub,  with 
whitish  twigs  and  spinose  branchlets;  leaves  broadly  elliptic,  cuneate  to  sub- 
cordate  at  base,  6  to  9  lines  long,  dark  green  above,  minutely  puberulent; 
flowers  white,  in  short  racemes. — -Sierra  Nevada,  very  abundant  at  6000  to 
9000  ft.,  forming  open  thickets. 

10.  C.  cuneatus  Nutt.  Buck  Brush.  Rigid  divaricately  branched  shrub 
of  a  gray-blue  hue,  5  to  8  ft.  high;  bark  whitish;  branchlets  stout  and  short, 
those  on  a  branch  often  very  unequal  and  frequently  interruptedly  disposed; 
leaves  oblong-obovate  to  broadly  obovate,  entire,  green  above,  paler  beneath, 
4  to  6  (or  11)  lines  long,  on  very  short  petioles;  umbels  6  to  9  lines  broad; 
pedicels  2  to  4  lines  long;  flowers  white;  capsules  slightly  oblong,  2y2  lines 
long,  with  three  short  erect  horns. 

Very  abundant  on  dry  or  rocky  slopes  in  the  higher  Coast  Ranges  and  in 
the  Sierra  Nevada  foothills,  either  isolated,  or  gregarious  and  one  of  the 
constituents  of  the  chaparral.  Also  called  Blue  Brush.  Chaparral  consists  of 
Manzanita,  Pickeringia,  Buck  Brush,  Scrub  Oak  or  similar  shrubs  which  form 
impenetrable  and  extensive  thickets  clothing  densely  the  higher  slopes  and 
ridges  of  the  Coast  Ranges,  and  the  foothills  and  middle  altitudes  of  the 
Sierra  Nevada.     Mar.- Apr. 

11.  C.  rigidus  Nutt.  Shrub  4  to  0  ft.  high,  rigidly  and  intricately 
branched;  leaves  opposite  and  crowded,  cuneate-obovate,  mostly  retuse,  firm 
but  rather  thin,  soon  nearly  glabrous  on  both  surfaces,  the  apical  half  finely 
spinose-dentate,  2  to  6  lines  long,  nearly  sessile;  stipules  conspicuously  warty; 
flowers  bright  blue;  capsules  a  little  larger  than  in  no.  10. 

Rare:  Mt.  Tamalpais  and  Bolinas  Ridge  to  Monterey. 

12.  C.  jepsonii  Greene.  Rigid  erect  shrub  about  4  to  5  ft.  high;  branch- 
lets  short,  stubby,  gray;  leaves  elliptic-oblong,  spiny-toothed,  undulate-margined 
or  somewhat  infolded  longitudinally,  4  to  9  lines  long;  stipules  small;  flower- 
clusters  small,  the  pedicels  2  or  3  lines  long;  flowers  white  or  blue,  exhaling 
a  musky  odor. 

Mt.  St.  Helena;  Howell  Mt. ;   Marin  Co.     Feb.-May. 

13.  C.  purpurea  Jepson.  Erect  shrub  4  or  5  ft.  high  with  brownish  or 
reddish  branchlets;  leaves  very  thick,  orbicular,  1  in.  long  or  less,  glabrous, 
shining  and  light  green  above,  paler  beneath  with  a  closely  appressed  tomen- 
turn,  coarsely  and  pungently  toothed  all  around;  stipules  very  large;  flowers 
large,  purple;  pedicels  5  to  7  lines  long;   fruit  unknown. 

Napa  Range.  May.  Nearly  all»ed  to  C.  crassikolius  Torr.  (San  Diego 
Co.  northward  to  the  Santa  Inez  Mts.)  which  has  elliptic-obovate  leaves  with 
more  finely  toothed  or  subentire  revolute  margin,  the  upper  surface  roughened, 
the  lower  surface  densely  white  tomentose;  capsules  subglobose,  with  3  stout 
suberect  horns  near  the  top,  3  to  4  lines  in  diameter. 

14.  C.  prostratus   Benth.     Mahala   Mats.     Branches   prostrate,   rooting, 
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thickly  matting  the  ground;  branchlets  often  reddish,  at  first  pubescent;  leaves 
green  on  both  surfaces,  glabrous  or  finely  fiocculent-pubescent  beneath,  thick 
and  firm,  cuneate-obovate,  coarsely  and  pungently  3 -toothed  at  the  apex,  and 
commonly  with  1  or  2  similar  teeth  at  or  above  the  middle;  flowers  blue;  fruit 
globose,  not  lobed,  with  3  large  wrinkled  horns  on  each  valve  and  3  inter- 
mediate crests,  3  to  4  lines  long. 

Sierra  Nevada,  where  it  is  common,  covering  the  ground  with  broad  green 
patches  in  the  Yellow  Pine  (Pinus  ponderosa)  woods;  Mt.  Shasta;  southward 
in  the  North  Coast  Ranges  through  the  Yollo  Bolly  Mts.  and  Snow  Mt.  to 
Cobb  Mt.  where  it  passes  into  the  following:  Var.  divergens  Brandegee. 
Low  scrambling  shrub  with  horizontally  spreading,  trailing  or  almost  procum- 
bent branches;  leaves  more  dentate-spinose  than  in  the  type,  almost  sessile, 
4  to  6  lines  long;  flowers  blue;  capsules  about  3  lines  in  diameter,  with  the 
horns  more  lateral. — Mt.  St.  Helena;  Sonoma;  Marin  Co.;  Santa  Cruz  Co. 
May. 

THYMELAEACEAE.    Mezereum  Family. 

Our  deciduous  shrubs  with  simple  entire  alternate  leaves  and  no  stipules. 
Flowers  perfect,  with  corolla-like  shallowly  4-cleft  calyx.  Stamens  inserted 
upon  the  calyx,  twice  as  many  as  its  lobes.  Corolla  none.  Ovary  superior, 
1-celled;   ovule  1,  pendulous. 

1.     DIRCA  L.    Leather  wood. 

Flowers  in  fascicles  from  buds  containing  flowers  and  leaves.  Scales  of  the 
bud  yellowish  or  whitish,  silky,  forming  an  involucre  to  the  flowers,  caducous. 
Calyx  slightly  oblique,  tubular  below,  expanded  into  a  short  throat  above. 
Stamens  8,  4  exserted,  the  alternate  shorter,  inserted  at  the  base  of  the 
throat.  Style  slender,  exceeding  the  stamens.  Fruit  drupe-like,  reddish. 
(Classical  Greek  name  of  a  celebrated  fountain  in  Boeotia,  the  plants 
growing  in  moist  places.) 

1.  D.  occidentalis  Gray.  Western  Leatherwood.  Erect  shrub  2  to  4 
feet  high,  with  very  tough  stems  and  leathery  bark;  leaves  oval  or  obovatish, 
IXC,  to  2  inches  long;  flowers  yellow,  in  clusters  of  2  or  3  from  lateral  and 
terminal   buds,   nodding;    calyx  4   lines  long. 

Coast  Ranges  near  the  sea:  Santa  Cruz,  ace.  Dr.  Anderson,  Pilarcitos, 
C.  T.  Blake,  1893,  and  north  to  Marin  Co.,  ace.  Greene.  Oakland  Hills  (type 
loc.  Dr.  J.  M.  Bigdow),  north  slopes  in  canons.     Feb.-Mar. 

VITACEAE.     Vine  Family. 

Woody  plants,  mostly  climbing  by  tendrils.  Leaves  in  ours  simple,  alternate. 
Flowers  small,  regular,  greenish  or  whitish,  in  a  compound  thyrse.  Calyx 
minute,  the  limb  mostly  obsolete  and  truncate.  Petals  5  (4  or  6),  valvste. 
caducous  or  early  deciduous,  the  stamens  as  many  and  opposite  them.  Fruit 
a  2-celled  berry.  Seeds  with  a  thick  and  bony  testa.  Embryo  minute,  in 
a   tough    endosperm. 

1.    VITIS  L.    Grape. 

Leaves  opposite  the  tendrils  or  flower  clusters.  Tendrils  at  least  once 
branched.  Calyx-tube  filled  with  the  disk,  which  bears  the  stamens  and 
petals.     Ovules   2   in   each   cell.      (Classical   Latin  name.) 

1.  V.  calif ornica  Benth.  California  Wild  Grape.  Leaves  roundish, 
tomentose,  especially  beneath,  the  tomentum  in  age  flocculent,  2  to  5%  in. 
broad,  coarsely  or  minutely  dentate,  cordate  at  base  with  open  or  closed 
sinus,  slightly  or  not   at  all  lobed,   or  frequently  with  a  sinuately  3  to  5- 
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lobed  leaf  at  the  next  node  above  or  below  an  unlobed  one;    fruit  purple/ 
with   a  bloom,  3   to   5   lines   in   diameter. 

Along  streams  throughout  the  Coast  Ranges,  Sacramento  and  San  Joaquin 
valleys,  and  Sierra  Nevada  foothills.  Climbing  trees,  especially  Oaks  and 
Cotton  woods,  and  frequently  killing  such  by  covering  them  with  its  drapery 
of  leaves.  Very  fragrant  at  flowering  time  (May- June)'  with  a  pleasant 
sweet  odor.  Main  trunk  sometimes  1%  ft.  in  diameter  (Col.  C.  C.  Royce, 
Chico.). 

MALVACEAE.    Mallow  Family. 

Herbs  or  soft-woody  shrubs  with  mucilaginous  juice,  tough  fibrous  inner 
bark,  and  usually  stellate  pubescence.  Leaves  alternate,  simple,  palmately 
veined  and  commonly  lobed,  stipulate.  Flowers  commonly  perfect,  some- 
times polygamous  or  dioecious,  regular.  Calyx  with  5  lobes,  valvate  in  the 
bud,  often  with  an  involucel  of  bractlets  at  base,  persistent.  Petals  5, 
twisted  in  the  bud.  Stamens  indefinite,  hypogynous,  monadelphous  in  a 
column  or  tube  around  the  pistils,  the  petals  inserted  on  the  base  of  the 
tube.  Pistil  1,  composed  of  several  to  many  carpels,  the  superior  ovary 
commonly  with  as  many  cells  as  styles  or  stigmas.  Fruit  a  loculicidal  cap- 
sule, or  the  carpels  separating  at  maturity. 

Anthers  scattered  along  the  outside  of  the  tube  of  filaments;   ovary    1,   5 -celled;    fruit  a 

loculicidal   capsule    1.    Hibiscus. 

Anthers  borne  in  a  cluster  at  the  top  of  the  tube  of  filaments;  carpels  several,  crowded 
and  united  around  a  central  axis,  separating  at  maturity. 
Styles  stigmatic  lengthwise  on  the  inside;  herbs. 

Bractlets  3,  distinct,  inserted  on  the  calyx 2.  Malva. 

Bractlets   none,   or   one   and   inserted   at   base   of   calyx 3.    Sidalcea. 

Styles  with  terminal  stigma;  bractlets  slender  or  even  filiform. 

Flowers  roseate,   rose-purple  or  white;   mostly  shrubs  or   su ffrutescent  plants 

4.    Malvastrum. 
Flowers    cream-color;    low    decumbent    herb 5.    Si  da. 

1.    HIBISCUS  L.   Rose-Mallow. 

Stout  herbs.  Flowers  showy,  in  ours  solitary  on  the  subterminal  peduncles. 
Involucel  consisting  of  numerous  slender  bractlets.  Stamen  column  with 
anthers  scattered  along  the  upper  part  but  naked  at  the  truncate  5-toothed 
summit.  Ovary  5-celled  with  2  to  many  ovules  in  each  cell.  Capsule  loculi- 
cidal.     (Greek  name  for  the  Marsh  Mallow,  used  by  Dioscorides.) 

1.  H.  calif ornicus  Kell.  Stems  pubescent,  cane-like,  3  to  7  ft.  high;  leaves 
cordate,  dentate,  acuminate,  2%  to  3  in.  long  from  the  summit  of  petiole  to 
apex  of  leaf,  and  about  as  broad;  petioles  1%  or  2  in.  long;  bractlets  and 
valves  of  capsule  ciliate;  peduncles  2  or  3  in.  long,  jointed  near  the  middle, 
united  with  the  petiole  at  base;  calyx  campanulate,  cleft  to  the  middle,  con- 
spicuously nerved  at  maturity  and  filled  by  the  capsule;  corolla  white  or 
roseate,  with  deep  crimson  center,  3  to  4  in.  long;  capsule  exceeding  1  in. 
long;  seed  minutely  papillate. 

Low  marshy  places  along  the  Sacramento  and  San  Joaquin  rivers. 

Lavateba  assurgentifloba  Kell.  Tree  Mallow.  Shrub  with  ample  maple- 
like leaves  and  showy  rose-colored  axillary  flowers  subtended  by  a  2  to  3 -lobed 
involucel;  anthers  scattered;  fruit  a  depressed  whorl  of  smooth  carpels. — Com- 
monly cultivated  at  San  Francisco  and  said  to  be  naturalized. 

2.    MALVA  L.    Mallow. 

Ours  annuals  or  biennials.  Involucre  of  3  distinct  bractlets,  inserted  on  thr 
base  of  the  calyx.    Calyx  cleft  to  the  middle  into  5  broad  lobes.    Petals  whitii 
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or  rose-color,  obcordate  or  emarginate.  Style-branches  10  or  more,  subulate. 
Fruit  a  depressed  whorl  of  carpels,  separating  from  the  central  axis  when  ripe 
as  1-seeded  achene-like  nutlets,  which  are  round-reniform  and  completely  filled 
by  the  seed.  (Greek  malacbe,  soft,  on  account  of  the  emollient  properties. 
Ours  naturalized  Old  World  weeds  of  waste  places.) 

Petals  much   surpassing  the  calyx. 

Carpels  not    reticulate,   puberulcnt   on   back 1.    M.    rotundifolta. 

Carpels  glahratc  at  maturity,   rugose-reticulate  on  back,  the  margin   entire  or  obscurely 

denticulate;  calyx-lobes  mostly  closed  over  the  mature  fruit 2.  M.  boreans. 

Petals  slightly  longer  than  the  calyx;  carpels  rugose-reticulate  on  back,  the  margin  winged 
and    denticulate;    calyx-lobes    spreading    or    erect ...3.    M.    part-Mora. 

1.  M.  rotundifolia  L.  Dwarf  Mallow.  Sparsely  hispidulous  or  hirsute; 
stems  slender,  procumbent,  1  to  2  ft.  long,  from  a  large  deep  root;  leaves 
rounded,  crenate,  slightly  or  scarcely  at  all  5  to  7-lobed ;  corolla  surpassing  the 
calyx,  pale  blue ;  carpels  14  or  15,  puberulent,  not  reticulated  on  the  back  or  at 
least  not  obviously  so. 

Waysides  and  old  gardens  at  Berkeley.    Summer  and  autumn. 

2.  M.  borealis  Wallm.  Bull  Mallow.  Habit  and  foliage  like  the  pre- 
ceding, but  herbage  often  more  hairy;  pedicels  tending  to  be  reflexed  in  fruit; 
bractlets  ovate  or  lanceolate;  calyx-lobes  mostly  closed  over  the  mature  fruit; 
corolla  pinkish,  5  to  6  lines  long,  surpassing  the  calyx;  carpels  dorsally  rugose- 
reticulate  or  even  somewhat  favose,  the  margin  entire  or  obscurely  denticulate. 

Common  at  Berkeley  and  other  Bay  towns,  flowering  during  the  summer 
into  early  winter. 

3.  M.  parviflora  L.  Cheese-weed.  Widely  branching,  1%  to  3  ft.  high; 
petioles  and  ascending  branches  stellate-hairy  on  the  upper  side,  glabrous 
below;  leaves  roundish  in  outline,  with  a  red  spot  at  base  of  blade,  shallowly 
7-lobed,  5  in.  broad  or  less,  on  petioles  twice  as  long  as  the  blade;  flowers  in 
rather  close  axillary  clusters;  bractlets  linear;  corolla  pinkish  with  notched 
petals,  2y2  lines  long,  slightly  longer  than  the  calyx;  calyx  commonly  spreading 
under  or  about  the  mature  fruit;  carpels  about  11,  sharply  rugose-reticulate 
and  pubescent  on  the  back,  the  margin  winged  and  denticulate. 

Very  common  in  waste  places,  especially  near  dwellings  in  the  interior  val- 
leys; flowering  in  spring  and  early  summer.  All  of  our  species  are  called 
"Cheeses"  by  children  on  account  of  the  peculiar  fruit.  Useful  as  a  dry 
fodder  when  dead  ripe. 

3.     SIDALCEA  Gray. 

Herbs.  Leaves  rounded  and  either  crenate,  crenately  incised,  parted  or 
divided,  or  palmately  lobed.  Flowers  in  terminal  spikes  or  racemes,  either 
perfect,  gynodioecious  (t.  e.,  with  perfect  and  pistillate  flowers  on  separate 
plants,  the  pistillate  flowers  being  smaller  and  with  sterile  stamens)  or 
dioecious.  Corolla  purple,  rose-pink  or  white.  Bractlets  in  ours  none,  rarely  1. 
Petals  emarginate  or  truncate.  Stamen-tube  with  double  series  of  terminal 
free  filaments,  the  filaments  of  the  outer  series  often  distinctly  below  the 
filaments  of  the  inner  series;  filaments  more  or  less  united  into  sets.  Fruit 
consisting  of  5  to  9  carpels,  commonly  beaked.  (Sida,  a  genus  of  this  family, 
and  Alkea,  ancient  name  for  a  mallow,  alluding  to  the  appearance  and  rela- 
tionship of  these  plants.) 

Leaves   round   in   outline,   at  least   some    (usually   the  upper)    pedately  parted   or   divided- 
flowers  in  ours  rose-pink  or  purple. — Eusidalcea.  * 
Petals  truncate  or  merely  retuse;  annuals  except  no.  4. 
Carpels  rugose-reticulate  on  back  and 

Beakless;    pubescence    both    stellate    and    hispid-pilose,    especially    on    calyx*    bracts 


MALLOW    FAMILY.  259 

foliaceous,  palmately  divided  into  filiform   segments 1.   5".   dirtoscypha. 

Tipped  with  a  soft  and  hairy,  at  length  deciduous  beak;  flowers  minutely  bracteate; 

herbage    mainly    stellate-pubescent 2.    S.    hartwegii. 

Carpels    longitudinally    grooved    or    striate-nerved    on    back. 

Slender  annual ;  stipules   1   to  2  lines  long 3.   S.  sulcata. 

Stout  perennial ;  stipules  3  to  6  lines  long 4.  5".  calycosa. 

Petals  deeply  emarginate;   perennials. 

Raceme  mostly  loose,  terminating  a  simple  stem;  flowers  gynodoecious;  carpels  slightly 

rugulose-reticulate    5.    5.    malvaeflora. 

Stem    commonly    branching,     the    terminal    spikes    dense;     flowers    perfect;     achenes 

smooth    on    back 6.    S.    oregana. 

Leaves  vitiform.  angulately  5  to  7-lobed,  none  parted  or  divided;  flowers  white;  perennial. — 
Hespekalcea. 
Flowers  dioecious  or  subdioecious;  spikes  short  and  dense,  panicled;  carpels  smooth.... 

7.    S.    malachroidcs. 

1.  S.  diploscypha  (T.  &  G.)  Gray.  Annual,  erect  and  simple,  or  more 
robust  and  branching,  7  to  20  in.  high,  pilose-hispid,  and  also  with  a  minute 
stellate  pubescence;  radical  leaves  more  or  less  deeply  crenate,  the  cauline 
parted  and  2  to  3-cleft,  the  bracteal  filiform  divided;  flowers  on  short  pedicels 
in  umbellate  clusters  at  the  ends  of  the  branches;  calyx-lobes  lanceolate-sub- 
ulate; petals  nearly  1  to  1*4  in.  l°ng>  minutely  erose-denticulate ;  filaments  of 
the  outer  series  united  nearly  to  the  summit  into  sets  of  5  to  10;  carpels  nearly 
orbicular,  dorsally  reticulated;  receptacle  at  separation  of  the  achenes  marked 
by  as  many  obtuse  longitudinal  processes  as  there  are  carpels. 

Open  valley  fields  or  low  hills:  Sacramento  Valley;  Coast  Range  valleys  from 
Humboldt  and  Sonoma  cos.  southward  to  Mt.  Diablo  and  Newark.  May.  Var. 
minor  Gray.  Flowers  tending  to  be  disposed  in  lax  spicate  racemes;  corolla 
with  a  dark  purple  center,  about  %  in.  long;  carpels  rugose. — Sacramento 
Valley. 

2.  S.  hartwegii  Gray.  Slender  annual,  sparingly  branched,  about  1  ft. 
high,  sparsely  stellate-pubescent  or  almost  glabrous  below,  but  scarcely  or  not 
at  all  hispid;  leaves  pedately  5  to  7-divided  into  linear  entire  divisions  or  the 
lower  with  broader  trifid  divisions;  flowers  few  in  a  short  spike;  filaments  of 
the  outer  series  closely  approximating  the  inner,  more  or  less  united  in  pairs 
or  sets  as  in  the  perennial  species;  corolla  rose-purple,  6  to  8  lines  long;  carpels 
strongly  incurved,  favosely  rugose-reticulated. 

Sierra  Nevada  foothills:  Butte  Co.  to  Calaveras  Co.  (and  Mariposa  Co.  ace. 
to  Syn.  PL)      North  Coast  Ranges  near  Rutherford.     May. 

3.  S.  sulcata  Curran.  Annual,  slender,  unbranched,  or  sparingly  branched, 
11  to  14  in.  high;  leaves  small  (mostly  %  in.  long  or  less),  the  lower  crenate, 
the  upper  divided  into  about  6  often  narrowly  linear  divisions;  stipules  1  to  2 
lines  long;  raceme  spike-like  or  loose,  few-flowered;  calyx  purplish,  sparingly 
hairy,  its  lobes  narrowly  ovate,  acuminate;  corolla  8  or  9  lines  long. 

Petaluma;  northern  Sierra  Nevada  foothills.  May- June.  Perhaps  too  near 
the  next. 

4.  S.  calycosa  M.  E.  Jones.  Perennial;  rootstocks  creeping,  branched; 
stems  green  or  purplish,  very  succulent,  decumbent  and  rooting  freely  below, 
\y»  to  2y2  ft.  high;  herbage  glabrous  below  or  sparingly  hirsute  above;  rad- 
ical leaves  3  to  4  in.  broad,  crenately  but  shallowly  incised;  cauline  leaves 
divided  into  about  8  or  9  broadly  cuneate  divisions;  stipules  round  or  ovate, 
acuminate,  or  obtuse  and  toothed,  green  or  purple,  3  to  6  lines  long;  flowers 
in  terminal  short  spikes;  calyx  rather  densely  covered  with  sandy-brown  hairs, 
its  lobes  ovate,  acuminate,  3  to  6  lines  long;  corolla  1  in.  long,  lilac;  carpels 
grooved  in  the  back  or  with  the  grooves  sparingly  interrupted  transversely, 
minutely  reticulate  on  the  sides,  the  slender  beak  weak  but  persistent. 
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Pt.  Reyes;  Sonoma  Co.  aec.  to  Syn.  Fl.;  rarely  collected. 

5.  S.  malvaeflora  (Moc.  &  Sessc)  <»ray.  Checker- bloom.  8tems  erect 
(half -decumbent  at  the  very  base),  1%  to  2%  ft.  high,  several  from  a  woody 
perennial  root,  simple  or  rarely  branched,  retrorsely-hispid  below  with  scat- 
tered hairs,  above  slightly  stellate-pubescent;  basal  leaves  crenate  or  ere- 
nately  incised  or  cleft  into  cuneate-obovate  2  to  4-toothed  lobes;  upper  leaves 
palmately  twice  cleft  into  linear  or  narrowly  oblong  divisions;  raceme  rather 
loose,  3  or  4  in.  to  1  ft.  long;  bracts  ovate,  herbaceous,  often  notched  at  apex; 
flowers  of  two  sorts: — one  perfect  with  large  corollas,  the  other  pistillate  with 
small  corollas;  corolla  of  perfect  flowers  8  to  12  lines  long,  the  outer  series 
of  filaments  united  for  about  half  their  length  into  sets  of  4  or  2,  the  inner 
filaments  mostly  distinct;  corolla  of  pistillate  flowers  5  to  7  lines  long,  the 
filaments  destitute  of  good  anthers;  carpels  rugulose-reticulate,  at  least  on  the 
sides. — (S.  delphinifolia  Nutt.  and  S.  humilis  Gray.) 

High  places  of  open  fields  in  the  valleys  and  on  the  plains,  or  in  the  foot- 
hills.   Apr.-May.    Often  called  Wild  Hollyhock. 

6.  S.  oregana  (Nutt.)  Gray.  Stems  few  from  a  stout  thick  root  or  woody 
crown,  erect,  1%  to  3%  ft.  high,  nearly  naked  above,  and  either  simple  or 
paniculately  branched;  leaves  round  in  outline,  shallowly  cleft  or  toothed,  the 
lobes  obtuse;  cauline  leaves  incisely  parted  with  the  lobes  toothed  or  cleft,  or 
the  uppermost  pedately  divided  into  5  to  7  lanceolate  or  linear  mostly  entire 
divisions;  spikes  dense,  oblong,  1  to  2  in.  long,  long-peduncled ;  bracts  nar- 
rowly linear  or  subulate;  calyx-lobes  ovate,  acute,  about  as  long  as  the  tube; 
corolla  rose-pink,  5  or  6  lines  long;  carpels  semi-orbicular,  slightly  beaked,  1 
line  long,  glabrous  and  smooth,  or  slightly  wrinkled  on  the  sides  near  the 
dorsal  angle. 

High  mountains  of  Sonoma  and  Napa  cos.  to  Mt.  Shasta  and  northward. 
July-Sept. 

7.  S.  malachroides  Gray.  Stems  stout,  equably  leafy  jto  the  summit,  sev- 
eral from  a  perennial  root,  simple  below,  ending  above  in  a  panicle  of  white 
flowers  in  short  dense  spikes,  or  the  panicle  supplemented  by  some  very  slender 
peduncle-like  branches  from  the  upper  axils,  each  terminated  by  a  spike; 
herbage  stellate-hispidulous ;  leaves  palmately  but  shallowly  lobed,  unequally 
dentate,  1  to  6  (mostly  2  to  3)  in.  broad;  bracts  linear  or  subulate;  calyx- 
lobes  ovate,  acuminate;  staminate  flowers  with  the  filaments  of  the  outer  series 
united  for  about  %  their  length  or  less  into  pairs,  or  two  such  pairs  slightly 
united  by  their  bases  making  a  set  of  4;  carpels  sometimes  present;  pistillate 
flowers  3  to  3%  lines  long,  the  tube  of  filaments  short,  more  or  less  truncate 
and  without  anthers;  carpels  7  to  9,  half  dehiscent  by  a  dorsal  suture. 

Seaboard  species  from  the  Santa  Lucia  Mts.  and  Santa  Cruz  northward  to 
Humboldt  Co.  and  Crescent  City. 

4.     MALVASTRUM  Gray.     False  Mallow. 

Herbs  or  shrubs,  ours  mostly  hoary-tomentose  or  canescent,  with  commonly 

angular  leaves.     Flowers  solitary  or  more  commonly  in  narrow  subpaniculate 

racemes.     Bractlets  present  (in  ours),  slender  or  filiform.     Carpels  5  or  more, 

1  to  3-seeded,  the  fruit  often  dehiscent  and  2-valved.    Seed  ascending.    (Malva, 

Mallow,  and  aster,  disparaging  Latin  suffix,  not  genuine  or  true.) 

Flowers  solitary  on  long  slender  peduncles;  petals  white  or  rose-color;  annual 

1.  M.  exiU. 
Flowers  in  subpaniculate  racemes;   perennials. 
Herbage    densely   stellate-tomentose. 

Leaves  pentagonal  or  roundish;   petals  rose-color;  suffrutescent 2.  M.  fremontn. 
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Leaves  ovate;   petals   yellow;   shrub 3.   M.   arcuatum. 

Herbage  finely  stellate-canescent ;  petals  rose-color;  shrub 4.  M.  fasciculatum. 

1.  M.  exile  Gray.  Herbage  with-  a  short  stellate  pubescence,  and  often 
with  some  longer  spreading  hairs;  stems  branching  from  the  base,  diffuse  or 
decumbent,  4  or  5  in.  to  1%  ft.  long;  leaves  palmately  3  to  5-cleft,  the  lobes 
commonly  laciniately  toothed;  flowers  of  different  plants  of  two  intergrading 
sorts,  one  chiefly  pistillate  with  small  white  or  rose-colored  corollas  (3  to  5 
lines  long),  the  other  perfect  and  with  much  larger  rose-colored  corollas  (6  to 
10  lines  long);  calyx  with  an  involucre  of  3  slender 'bractlets;  calyx-lobes 
ovate,  very  slenderly  acuminate  or  even  subulate ;  carpels  strongly  rugose. 

San  Joaquin  Valley  westward  to  Monterey  Co.  and  southward  to  Southern 
California.     Apr.-June.      (Cf.  Zoe,  v,  144.) 

2.  M.  fremontii  Torr.  Woody  at  base,  stout,  2  to  3  ft.  high,  densely 
white-tomentose ;  leaves  very  thick,  round-ovate,  shallowly  5  to  7-lobed,  cre- 
nate,  2  to  4  in.  broad,  on  petioles  %  to  1  in.  long;  flower-clusters  sessile  in  the 
axils  or  short-peduncled,  interrupted-spicate  at  summit  of  stem;  calyx  ovate, 
densely  and  closely  woolly,  only  the  tips  of  the  lobes  visible,  almost  equaled 
by  the  3  linear-setaceous  bractlets  of  the  involucre;  corolla  rose-color,  7  or  8 
lines  long;  carpels  thin,  smooth,  promptly  dehiscent. 

Mt.  Diablo;  Corral  Hollow.  June.  Var.  ceroophorum  Robinson.  Calyx  7 
to  9  lines  long,  its  lobes  lance-linear  and  caudate-attenuate,  nearly  or  quite 
equaling  the  petals. — Arroyo  del  Valle,  Alameda  Co.    June. 

3.  M.  arcuatum  (Greene)  Robinson.  Shrub  6  to  8  ft.  high,  with  virgate 
terete  branches  covered  with  a  dense  or  felt-like  white  tomentum;  leaves  ovate 
to  ovate-orbicular,  little  or  not  at  all  lobed,  truncate  at  base,  more  or  less 
rugose,  canescent-tomentose  beneath,  becoming  green  above,  dentately  toothed, 
%  to  2  in.  long,  on  petioles,  %  to  %  as  long;  flower-clusters  sessile  in  the 
upper  axils  and  at  the  ends  of  the  branches,  forming  long  interrupted  unilateral 
spikes;  bractlets  linear-filiform,  equaling  the  tomentose  calyx;  petals  rose-color, 
7  to  9  lines  long. 

Santa  Cruz  Mts.  from  near  Belmont  to  Los  Gatos,  thence  east  to  Evergreen. 

4.  M.  fasciculatum  (Nutt.)  Greene.  Shrub  5  to  10  ft.  high,  with  long 
slender  wand-like  branches;  pubescence  short  and  close;  leaves  round-ovate, 
irregularly  or  obscurely  lobed,  crenate,  mostly  truncate  or  subcordate  at  base; 
flowers  in  sessile  or  short  peduncled  clusters,  which  are  loosely  paniculate  or 
disposed  on  short  branches  in  a  very  narrow  panicle;  calyx-lobes  ovate,  obtuse 
or  with  a  very  short  point ;  petals  rose-purple,  5  to  9  lines  long ;  carpels  smooth, 
promptly  dehiscent. — (M.  thurberi  Gray.     Malva  fasciculata  Nutt.) 

Dry  inner  South  Coast  Range  hills;  Mt.  Diablo;  Pacheco  Pass  and  south- 
ward to  Southern  California.    June- July. 

5.    SIDA  L. 

Ours  low  yellowish  scurfy -tomentose  perennial  herbs.  Pedicels  articulated. 
Involucel  of  1  to  3  slender  deciduous  bractlets.  Flowers  cream-color.  Carpels 
1 -seeded,  indehiscent  or  splitting  into  2  valves.  Seeds  pendulous.  (Greek*  name 
used  by  Theophrastus  for  a  species  of  Water-lily.) 

1.  S.  hederacea  (Dougl.)  Torr.  Alkali  Mallow.  Stems  from  deep- 
seated  taproots,  decumbent,  more  or  less  branching,  y2  to  1  ft.  long;  leaves 
round-reniform  or  ovate,  dentate  or  serrate,  %  to  2  in.  broad,  on  petioles  Y2  to 
1  in.  long;    flowers  pediceled,  axillary,  solitary   or  in   small  clusters;    calyx- 
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lobes  acuminate;  petals  %  in.  long;  carpels  6  to  10,  triangular,  attached  by 
a  straight  edge  to  the  slender  axis. 

Abundant  in  subsaline  soils  throughout  the  Sacramento,  San  Joaquin,  and 
South  Coast  Range  valleys.  May-Sept.  Often  a  pest  in  orchards  on  account 
of  its  deep-seated  roots;  called  " White  Weed"  at  Elmira.  Common  on  the 
"  goose-lands ' '  of  Glenn  Co. 

STERCULIACEAE.     Sterculia  Family. 

Shrubs  or  trees  with  alternate  leaves  and  perfect  regular  or  nearly  regular 
5-merous  flowers.  Stamens  united  at  base  into  a  tube.  Ovary  superior,  5 
(or  4) -celled.      Fruit  a  capsule. 

1.     FREMONTIA  Torr. 

Leaves  small,  often  lobed.  Pubescence  stellate.  Flowers  showy,  short- 
pediceled,  solitary  and  axillary  on  the  branchlets.  Stipules  caducous.  Bract- 
lets  3  to  5,  small.  Calyx  yellow  and  corolla-like,  deeply  5-cleft  into  round- 
ovate  lobes  or  sepals;  these  imbricated  in  the  bud,  the  three  inner  a  little 
larger,  all  with  a  rounded  and  sharply  defined  short-hairy  glandular  area  at 
base.  Corolla  none.  Stamens  5;  filaments  united  to  the  middle.  Style  one, 
elongated,  the  acute  apex  stigmatic.  Capsule  4  or  5-celled,  loculicidally  de- 
hiscent. (General  John  C.  Fremont,  the  Pathfinder  of  the  Rocky  Mountains 
and  Sierra  Nevada,  and  first  United  States  Senator  from  California,  who 
discovered  it.) 

1.  F.  calif ornica  Torr.  Flannel  Bush.  Evergreen;  loosely  branching 
and  bush-like,  6  to  10  ft.  high,  rarely  a  small  tree  as  much  aa  18  ft.  high; 
branches  tough  and  flexible,  with  many  short  leaf-  and  flower-bearing  branch- 
lets  or  spurs;  leaves  green  al)ove,  covered  beneath  with  a  dense  gray  or  whitish 
felt,  *4  to  1  in.  long,  or  on  sterile  shoots  somewhat  larger;  petioles  short; 
calyx  flannel-like,  1V>  to  2  in.  broad,  persistent,  the  lobes  commonly  mucronate; 
capsule  ovate,  covered  with  a  dense  brown  felt  and  with  short  bristly  hairs,  % 
to  lVg  in.  long,  persistent. 

Rare  in  our  region:  near  Cow  Mt.,  east  of  Ukiah,  Purdy,  to  southern  Lake 
Co.  (Hell's  Half -acre,  Piatt);  Loma  Prieta;  Wrights.  Abundant  in  the 
southern  Sierra  Nevada.     Also  called  ' ' Leatherwood ' '  and  "Slippery  Elm." 

HYPERICACEAE.     St.  John's  Wort  Family. 

Ours  herbs  or  slightly  suffrutescent  plants.  Leaves  opposite,  entire,  without 
stipules  and  with  pellucid  dots  or  dark  glands.  Flowers  perfect,  regular  and 
hypogynous.  Sepals  5  (in  ours)  or  4,  herbaceous,  persistent.  Petals  5  (u> 
ours)  or  4,  yellow  (in  ours).  Stamens  usually  numerous,  distinct  or  more  or 
less  united  into  3  to  5  clusters.  Ovary  superior,  1  or  3-celled.  Fruit  a  sep- 
ticidal  capsule.     Seed  without  endosperm. 

1.     HYPERICUM  L.    St.  John's  Wort. 

Leaves  sessile.  Flowers  cymose.  Sepals  5.  Petals  5,  deciduous  or  marees- 
cent.  Styles  in  ours  3.  Capsule  conical  to  globose  or  oblong.  (Ancient  Greek 
name.) 

Annuals;   sepals  longer  than  the  petals;   styles  short;  capsule   1-celled. 

Erect   from  the  base,    more  or  less  branching;    stamens   6   to    12 1.   H.  m»til»*- 

Procumbent,  forming  mats  with  ascending  or  erect  branches;  stamens  IS  to  20 

2.  H.  anagalloides. 

Perennials;    petals   much    longer   than    the    sepals;    styles   long;    capsule    3-celled;   stamens 
very  numerous. 
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Herbaceous;  steins  from  rootstocks,  simple  or  branched  above 3.   H.  formosum. 

Suffrutescent;  stems  branching  from  the  base 4.  H.  concinnum. 

1.  H.  mutilum  L.  Stem  mostly  simple  below  and  branching  above,  10  to 
17  in.  high;  leaves  ovate,  5  to  10  lines  long,  3  to  6  lines  broad,  5-nerved  at 
base,  sessile;  flowers  in  leafy  cymes  at  the  ends  of  the  branches;  stamens  6 
to  12;  sepals  linear  to  lanceolate,  mostly  shorter  than  the  capsule;  capsule 
ovate,  1%  lines  long. 

Shores  of  the  lower  Sacramento  and  lower  San  Joaquin  rivers.    Aug.-Sept. 

2.  H.  anagalloides  C.  &  S.  False  Pimpernel.  Commonly  forming  dense 
mats  6  to  15  in.  broad,  with  ascending  or  erect  branches  2  to  5  in.  high ;  leaves 
lanceolate  to  ovate  or  orbicular,  obtuse,  5  to  7-nerved  at  base,  2  to  6  lines  long 
and  almost  as  broad;  flowers  in  a  leafy  paniculate  cyme,  scarcely  2  lines  long; 
sepals  ovate  or  linear-oblong,  unequal,  longer  than  the  capsules;  stamens  15 
to  20. 

Common  about  springy  places  and  along  streamlets  in  the  mountains:  Santa 
Cruz  Mts. ;  Lake  Co.  and  northward;  Sierra  Nevada.    July- Aug. 

3.  H.  formosum  H.B.K.  var.  scouleri  Coulter.  Stems  from  running  root- 
stocks,  slender,  simple  or  branching  at  summit,  2  to  3  ft.  high;  leaves  ovate 
or  oblong,  obtuse,  conspicuously  black-dotted  along  the  margins,  sessile  by  a 
more  or  less  clasping  base,  1  in.  long  or  less;  flowers  in  more  or  less  panicled 
cymes;  sepals  and  petals  black-dotted  similarly  to  the  leaves;  sepals  2  lines 
long  or  less;  petals  6  lines  long;  stamens  numerous,  in  3  clusters. 

Howell  Mt.  and  northward  in  the  Coast  Ranges  at  the  higher  altitudes,  but 
rare;  more  common  in  the  Sierra  Nevada. 

4.  H.  concinnum  Benth.  Gold- wire.  Stems  wiry,  numerous  from  the 
woody  crown,  forming  a  bushy  plant  about  1  ft.  high;  leaves  thickish,  lance- 
olate or  linear-oblong,  acute,  inserted  by  a  narrow  base,  usually  folded,  black- 
dotted  as  in  the  preceding  but  more  scantily,  %  to  1%  in.  long;  flowers  1  in. 
or  more  broad,  in  rather  close  clusters  at  summit  of  the  stem;  sepals  ovate, 
mucronate-acuminate,  longer  than  the  capsule;  stamens  numerous,  4  of  the 
filaments  in  each  of  the  3  clusters  distinctly  united  at  base,  the  others  free; 
styles  divaricately  spreading. 

Dry  brushy  mountain  slopes  and  ridges :  North  Coast  Ranges ;  Sierra  Nevada. 
June-Sept.  "Poisons  sheep  (and  even  horses  and  cattle,  particularly  of  a 
white  color).' ' — Wallace  Dinsmore,  Marysville. 

ELATINACEAE.    Water-wort  Family. 

Small  annuals  with  opposite  leaves  and  membranous  stipules  between  them. 
Flowers  2  to  5-merous,  small,  perfect,  symmetrical,  solitary  in  the  axils.  Sepals, 
petals  and  stamens  all  distinct  and  hypogynous.  Ovary  with  as  many  cells  as 
there  are  sepals;  styles  distinct.  Capsule  2  to  5-celled,  septicidal  or  the 
partitions  more  or  less  persisting  with  the  axis;  placentae  central. 

Flowers    2    to   4-merous;    sepals   obtuse,   without   midrib 1.    Elatine. 

Flowers  5-merous;  sepals  pointed  or  acute,  with  thickened  midrib  and  scarious  margins.... 

2.    Bergia. 

1.     ELATINE  L.    Water- wort. 

Glabrous  dwarfs,  somewhat  succulent,  growing  in  water  or  in  wet  places, 
rooting  at  the  nodes.  Leaves  entire.  Flowers  2  to  4-merous.  Sepals  sub- 
membranous,  obtuse.  Petals  white  or  whitish.  Capsule  globose,  thin-mem- 
branous, 2  to  4-celled,  several-  or  many-seeded.  Seeds  striately  sculptured. 
(Greek,  etymology  obscure.) 
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Flowers  sessile,  mostly  2-raerous 1.  E.  brackysperma. 

Flowers   short-pediceled,   mostly   4-merous 2.   E.    calif ornka. 

1.  E.  brachysperma  Gray.  Mud  Purslane.  Mostly  terrestrial,  the 
plants  forming  little  mats  (2  or  3  in.  across)  in  wet  places  or  late  vernal 
beds  of  winter  pools;  leaves  obovate  or  oblong,  narrowed  at  base,  1  to  2  lines 
long;  flowers  sessile,  mostly  2-merous;  capsule  bursting  irregularly;  seed  with 
6  to  7  longitudinal  lines  and  10  to  12  cross-bars. 

Walnut  Creek  and  southwestward  to  the  coast.    May. 

2.  E.  californica  Gray.  Leaves  obovate  or  oblanceolate,  the  lower  ones 
petioled;  flowers  on  short  pedicels;  sepals  and  petals  3  or  4,  the  stamens  twice 
as  many;  seeds  curved,  with  10  or  12  longitudinal  lines  and  several  cross-lines. 

Lower  Sacramento  Valley;  northern  Sierra  Nevada. 

2.     BERGIA  L. 

Branching  annual,  very  leafy,  with  pubescent  herbage.  Flowers  pedicel*! 
and  often  fascicled,  5-merous.  Sepals  pointed  or  acute,  with  strong  midrib  and 
scarious  margins.  Capsule  ovoid,  of  firm  texture,  more  or  less  of  the  parti- 
tions remaining  with  the  axis.  (Dr.  P.  J.  Bergius,  Swedish  naturalist  of  the 
18th  century.) 

1.  B.  texana  (Hook.)  Seubert.  Diffusely  branched,  6  to  12  in.  high; 
stems  glandular-pubescent;  leaves  obovate  or  oblanceolate,  tapering  at  base, 
serrulate  at  apex,  %  to  1%  in.  long;  sepals  2  lines  long,  equaling  or  exceeding 
the  whitish  petals;  stamens  5  or  10. 

Sacramento  and  San  Joaquin  valleys. 

FRANKENIACEAE.    Frankenia  Family. 

Ours  low  perennial  herbs  or  somewhat  suffrutescent  plants,  with  opposite 
entire  leaves  and  no  stipules,  perfect  flowers,  a  1-celled  superior  ovary  with 
2  to  4  parietal  placentae,  and  seeds  with  a  straight  embryo. 

1.     FRANKENIA  L. 

Leaves  small,  crowded  and  fascicled  in  the  axils.  Flowers  sessile,  solitary, 
or  by  the  reduction  of  the  upper  leaves  to  bracts  becoming  somewhat  cymose. 
Calyx  tubular,  furrowed  or  almost  prismatic,  4  or  5-toothed.  Petals  4  or  o. 
appendaged  at  the  very  base  of  the  blade,  the  appendage  decurrent  on  the 
claw.  Stamens  in  ours  about  6  (4  to  7),  hypogynous,  exserted  from  the  tube. 
Style  in  ours  3-cleft,  included.  Capsule  linear,  angled,  included  in  the  per- 
sistent calyx,  2  to  4-valved,  the  seeds  attached  by  filiform  funiculi  to  the 
margins  of  the  valves.  (John  Franke,  Swedish  Professor  at  Upsala,  the  firs* 
author  who  treated  of  Swedish  plants.) 

1.  F.  grandifolia  C.  &  S.  Alkali-Heath.  Erect  or  diffuse,  slightly 
woody  at  base,  8  to  13  in.  high,  glabrous  or  somewhat  pubescent  or  short- 
hirsute,  particularly  at  the  nodes;  leaves  obovate  to  linear-oblanceolate,  3  to 
6  lines  long,  with  re  volute  margins,  sessile  or  short-petiolate,  the  opposite  pair 
mostly  united  by  a  somewhat  membranaceous  sheathing  base;  calyx  3  fines 
long,  narrow-cylindrical,  with  acute  teeth;  petals  slightly  irregular,  pinkish, 
exserted  1  to  1%  lines,  with  oblong  blade  erose  at  summit;  filaments  some- 
times slightly  dilated  below  the  middle;  seeds  numerous. 

Common  along  the  sea-shore,  in  salt-marshes,  and  on  alkaline  plains  of  the 
interior.     June-Oct.     Called  Yerba  Reuma  by  Spanish-Californians. 
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CISTACEAE.    Rock-rose  Family. 

Low  shrubs  bat  oars  herb-like  or  barely  suffrutescent.  Flowers  complete, 
regular,  hypogynous.  Sepals  5,  persistent  (2  smaller,  wholly  on  the  outside 
and  bract-like).  Petals  5,  ephemeral.  Stamens  indefinite.  Ovary  superior, 
1 -celled  with  3  parietal  placentae;  style  one;  ovules  orthotropus  on  slender 
funiculi.     Capsule  3-valved.  . 

1.    HELIANTHEMUM  Pers. 

Leaves  alternate,  simple,  entire.  Petals  yellow,  opening  but  once.  Stamens 
usually  numerous,  with  filiform  filaments  and  short  anthers.  Style  very  short 
or  none;  stigma  capitate,  3-lobed.  Capsule  1-celled  or  nearly  3-celled  by  the 
intrusion  of  the  placentae.     (Greek  helios,  sun,  and  anthemon,  blossom.) 

1.  H.  scoparium  Nutt.  Mostly  suffrutescent  at  base,  erect,  1  to  2  ft.  high, 
corymbosely  much  branched,  glabrous  or  nearly  so;  leaves  small,  narrowly 
linear,  sometimes  very  few;  sepals  minutely  pubescent,  sometimes  glandular, 
the  inner  2  to  3  lines  long,  the  two  outer  minute;  corolla  5  to  7  lines  broad; 
placentae  partition-like;  embryo  slender  and  much  coiled. 

Dry  slopes  and  ridges  of  the  Coast  Ranges  from  Lake  Co.  to  Mt.  Tamal- 
pais  and  southward;  not  common.  Apr.-May.  Branches  commonly  clustered 
and  very  rush-like,  owing  to  the  sparseness,  or  to  the  early  deciduous  char- 
acter of  the  foliage. 

Resedaceae.  Reseda  odorata  L.  (Mignonette).  Branching  annual  herb 
with  simple  alternate  leaves  and  complete  irregular  inconspicuous  flowers  in 
racemes;  sepals  and  petals  4  to  7,  the  latter  deeply  cleft;  stamens  indefinite, 
on  one  side  the  flower;  ovary  1-celled,  opening  at  the  top  before  the  seeds 
ripen. — An  escape  in  Marin  Co.    Very  fragrant. 

VIOLACEAE.    Violet  Family. 

Perennial  herbs  with  alternate  stipulate  leaves  and  complete  flowers.  Sepals 
5,  persistent.  Corolla  irregular,  consisting  of  5  somewhat  unequal  petals,  2 
upper,  2  lateral  and  1  lower,  the  lower  spurred  at  base.  Stamens  5,  with 
short  and  broad  filaments  bearing  the  anthers  on  their  inner  face  and  con- 
nivent  over  the  ovary.  Ovary  superior,  1-celled,  maturing  into  a  3-valved 
capsule  with  valves  placenta-bearing  along  the  middle.  Style  and  stigma  one. 
Seeds  rather  large,  with  a  hard  coat  and  straight  embryo  in  fleshy  endosperm. 

1.   VIOLA  L.    Violet. 

Peduncles  axillary,  1 -flowered.  Stipules  persistent.  Sepals  unequal,  produced 
below  the  point  of  insertion  into  auricles,  persistent.  Stamens  with  broad  con- 
nectives which  are  prolonged  beyond  the  anthers,  the  two  lower  bearing  spurs 
which  project  into  the  spur  of  the  corolla.  The  valves  of  the  capsule  bear  the 
seeds  along  the  middle,  and  after  dehiscence  fold  together  firmly  lengthwise  and 
eject  the  seeds  with  violence.     (Old  Latin  name  used  by  Virgil.) 

A,  Leaves  all  undivided. 

Flowers   violet  or   purple;    leaves   broadly   ovate,   truncate   or   subcordate   at   base,   obtuse 

at  apex    . 1.    V.    canina. 

Flowers  white,  or  white  and  yellow  and  purple;   leaves  cordate-  or  triangular-ovate,  more 

or  less  acute  or  pointed  at  apex 2.    V.   ocellata. 

Flowers  yellow. 

Stems  erect,    short;    leaves   often  oblong;    high    montane 3.    V.    purpurea. 

Stems  erect,    longer;    leaves    round-ovate    with    truncate    base;    low    open    hills 

4.   V.  ftedunculata. 
Stems   prostrate,    stolon-like;    leaves    round-cordate,    rounded    at   apex,   glanaular-d'*"-J 
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Redwood  belt    5.    V.   sarnuntosa. 

Stems  erect,  long;  leaves  reniform-cordate,  very  broad  and  long-petioled ;  wet  woods 

6.  V.  glabella. 
B.  Leaves  divided;  flowers  yellow. 

Acaulescent;   leaves  bipinnatifid  into   narrow  segments 7.    V.  douglatii. 

Caulescent;  leaves  cleft  or  divided  into  few  to  several  lobes 8.  V.  lobata. 

1.  V.  canina  L.  var.  adunca  Gray.  Dog  Violet.  Stems  leafy,  2  to  4  in. 
high,  leaves  round-ovate  to  elliptic-ovate,  the  lower  inclining  to  be  subcordate, 
obscurely  crenate,  %  to  1%  in.  long;  stipules  more  or  less  herbaceous  and 
lacerate;  petals  violet,  turning  to  red-purple,  6  lines  long  or  less,  the  lateral 
strongly  bearded  inside  at  base,  the  upper  pair  with  a  slight  tuft  in  the  middle 
at  base;  spur  much  shorter  or  quite  as  long  as  the  petals. 

Hilltops  in  the  vicinity  of  the  coast:  San  Francisco;  Pt.  Reyes  Peninsula. 
Feb.-Apr. 

2.  V.  ocellata  T.  &  G.  Western  Heartsease.  Stems  erect,  5  to  12  in. 
high,  from  creeping  rootstocks;  leaves  cordate-  to  triangular-ovate,  crenate, 
acute  or  abruptly  acuminate  or  somewhat  pointed  at  apex,  1  to  2^  in.  long, 
the  radical  long-,  the  cauline  short-petioled ;  stipules  small  and  scarious;  ped- 
uncles mostly  shorter  than  the  leaves;  petals  5  to  7  lines  long;  two  upper 
petals  white,  violet-purple  on  the  outside;  the  other  petals  white  or  yellow, 
the  lateral  with  a  deep  purple  spot  at  base,  the  lower  one  purple-veined  at 
base. 

Shady  woods,  Monterey  and  the  Santa  Cruz  Mts.  to  Mendocino  Co.;  not  in 
the  inner  Coast  Ranges.     Mar.-June. 

3.  V.  purpurea  Kell.  Mountain  Violet.  Plants  3  to  6  in.  high;  stems 
very  short  and  densely  tufted,  from  a  stout  vertical  root;  young  herbage 
hirsutulous-canescent;  leaves  rhombic-ovate  or  oblong  (1  or  2  frequently  nearly 
round),  dentate  or  crenate  or  sometimes  nearly  entire,  %  to  1%  in.  long,  on 
petioles  1  to  3  in.  long;  peduncles  surpassing  the  leaves,  2  to  4  in.  long;  petals 
yellow,  brownish  on  the  outside. 

Coast  Range  peaks  and  high  mountain  ridges:  Loma  Prieta;  Mt.  Diablo; 
Napa  and  Mt.  Hood  ranges  and  northward.     Also  Sierra  Nevada.     Mar.-Apr. 

4.  V.  pedunculata  T.  &  G.  Yellow  Pansy.  Short-caulescent,  the  stem 
2  to  6  in.  high  and  ascending,  from  a  thick  deep-seated  rootstock;  leaves  round- 
ovate,  usually  with  truncate  base,  coarsely  crenate,  %  to  1}4  in.  long;  petioles 
1  to  2  in.  long;  stipules  foliaceous,  narrowly  lanceolate,  uppermost  often 
sparingly  incised;  flowers  large,  1  in.  broad,  on  erect  peduncles  (4  to  5  in. 
long)  much  surpassing  the  leaves;  petals  golden  yellow,  the  upper  dark  brown 
on  the  outside,  the  others  purple-veined  within;  lateral  petals  bearded;  stigma 
bearded;  capsule  broadly  oblong,  5  lines  long. 

Open  hills :  Vacaville  to  Berkeley ;  Lake  Merced ;  and  southward  in  the  Coast 
Ranges  to  Southern  California.     Mar.-Apr. 

5.  V.  sarmentosa  Dougl.  Wood  Violet.  Stems  prostrate,  stolon-like, 
sparsely  leafy;  peduncles  commonly  longer  than  the  leaves,  at  first  scape-life 
and  arising  from  the  cluster  crowning  the  stipular-scaly  rootstock;  stipules 
brown -scarious,  ovate-subulate;  leaves  round-cordate,  ^  to  1%  in.  broad, 
rather  shorter  than  the  peduncles,  deep  green  above,  often  rusty  beneath,  finely 
crenate,  in  age  brown-punctate ;  petioles  of  the  cauline  leaves  ^  to  2  in.  long 
or  less,  of  the  radical  1  to  7  in.  long;  petals  uniform  light  yellow,  the  lower 
a  little  purple-veined,  4  lines  long;  spur  very  short  and  broad. 

Woods  of  the  Coast  Ranges,  especially  in  the  Redwood  belt;  multiply^ 
vegetatively  by  filiform  rootstocks. 
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6.  V.  glabella  Nutt.  Stems  erect,  mostly  weak,  naked  below  or  nearly  so, 
7  to  12  in.  high;  rootstock  horizontal,  often  branching;  herbage  glabrous  or 
puberulent,  bright  green;  radical  leaves  reni  form -cordate,  1%  to  3%  in.  broad, 
on  elongated  (4  to  11  in.)  petioles,  the  cauline  similar  or  cordate,  on  petioles 
4  to  5  lines  long;  stipules  small  and  thin-membranous;  peduncles  about  1V> 
in.  long;  petals  bright  yellow,  more  or  less  purple-veined,  6  lines  long,  the 
lateral  ones  bearded ;  spur  short  and  saccate ;  stigma  beardless ;  capsule  oblong, 
4  lines  long,  abruptly  beaked. 

Wet  places  in  Coast  Range  woods:  Monterey  and  northward.  Also  Sierra 
Nevada.      Mar.-May. 

7.  V.  douglasii  Steud.  Acaulescent,  the  cluster  of  stems  subterranean  and 
from  a  rather  deep  and  short  caudex-like  rootstock;  leaves  bipinnatifid  with 
long  linear  or  oblong  segments;  stipules  lanceolate,  entire  or  incised;  flowers 
usually  large,  on  peduncles  (2  to  5  in.  long)  equaling  or  exceeding  the  leaves; 
petals  about  6  lines  long,  orange-yellow,  the  two  upper  brownish  purple  exter- 
nally, the  others  purple- veined;  lateral  ones  beardless;  capsule  3  or  4  lines 
long,  acute. — (V.  chrysantha  Hook.) 

Open  hillsides  in  the  Coast  Ranges  and  Sierra  Nevada.  Readily  recognized 
by  its  much  dissected  leaves. 

8.  V.  lobata  Benth.  Pine  Violet.  Erect,  4  to  14  in.  high,  the  stems 
naked  below;  rootstock  short,  bearing  many  fleshy-fibrous  white  roots;  leaves 
1  to  2  in.  long,  ovate  or  almost  round  in  outline,  cordate  or  truncate  at  base, 
palmately  3  to  5-cleft  or-divided,  the  lobes  entire  or  somewhat  repandly 
toothed,  and  the  lateral  usually  larger;  inflorescence  somewhat  umbellate; 
peduncles  1  to  2  in.  long;  petals  yellow,  purple  on  the  outside;  valves  of  the 
capsule  deeply  concave-carinate. 

Coast  Ranges  north  of  San  Francisco  Bay,  often  under  Yellow  Pine.  Mar.- 
Apr.  Var.  integrifolia  Wats.  Leaves  of  similar  outline,  crenate  or  with  a 
few  very  coarse  teeth,  but  not  at  all  lobed. — Howell  Mt. 

LOASACEAE.     Loasa  Family. 

Herbs  with  either  rough  or  stinging  hairs,  and  often  with  white  deciduous 
bark.  Leaves  in  ours  alternate.  Flowers  regular,  complete.  Calyx-tube 
adnate  to  the  1-celled  ovary,  its  limb  5-lobed.  Petals  5.  Stamens  usually  very 
numerous,  inserted  with  the  petals  on  the  throat  of  the  calyx.  Placentae  2  or 
3,  parietal.    Fruit  a  capsule,  crowned  with  the  calyx-lobes. 

1.    MENTZELIA  L. 

Erect  annuals.  Leaves  in  age  brittle,  adhering  very  tightly  to  clothing  by 
means  of  barbed  hairs.  Flowers  terminal,  solitary  or  cymose,  small  or  showy. 
8tyles  3  or  1.  Capsule  dehiscent  at  the  summit,  few  to  many-seeded.  Seeds 
flat;  endosperm  scanty.     (C.  Mentzel,  a  German  botanist  of  the  17th  century.) 

Annuals;   capsule   linear   or  clavate;   seeds  cylindric   or  angular,   wingless. 
Petals  mostly  2   lines  long  or  less. 

Floral  leaves  broad,  almost  concealing  the  flowers;  seeds  much  longer  than  broad 

1.    M.    micrantha. 

Floral   leaves  very   much   shorter  than  the   flowers;   seeds   cubical 2.   M.   dispersa. 

Petals  mostly   4   lines   long  or  more. 

Capsule  linear,  hispid;  petals  pale  yellow,  3  or  4  lines  long 3.  M.  aflinis. 

Capsule  linear-clavate  to  obconic. 

Petals  about    J4    in.    long 4.    M.    gracilento 

Petals   1   to   1  }4    in.   long,   golden-yellow 5.   M.   lite* 

Biennial ;    capsule   oblong;    seeds   flat,   winged 6.    M.    laexm 
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1.  M.  micrantha  T.  &  G.  Rough-hispid,  at  least  above;  stems  simple  be- 
low, corymbosely  and  rather  compactly  dichotomous  above;  leaves  ovate,  acute 
or  acuminate,  serrate  or  sinua'te- toothed,  1  to  2  in.  long  or  the  uppermost 
roundish,  entire,  and  4  to  6  lines  long;  flowers  very  small,  shorter  than  or 
scarcely  exceeding  the  broad  floral  leaves;  petals  oval  or  obovate,  1%  to  2 
lines  long,  twice  longer  than  the  calyx-lobes;  5  of  the  filaments  (opposite  the 
sepals)  petal-like  with  emarginate  apex;  capsule  linear,  sharply  triangular,  3 
lines  long;  seeds  prismatic  with  grooved  angles,  1  line  long,  twice  as  long 
as  broad. 

Coast  Range  hills  from  the  Santa  Cruz  Mts.  to  Mt.  Diablo.  Clear  Lake  ace. 
to  Bot.  Cal. 

2.  M.  dispersa  Wats.  Stems  usually  branching,  9  to  13  in.  high,  osten- 
sibly smooth,  pubescent  under  a  lens;  leaves  oblong  or  ovatish,  1%  in.  long 
or  less,  entire  or  sometimes  toothed;  flowers  small,  approximate  near  the  ends 
of  the  branches;  calyx-lobes  1  line  long,  little  shorter  than  the  petals;  petals 
obovate,  2  to  4  lines  long;  filaments  not  dilated;  capsule  linear,  6  or  7  lines 
long;  seeds  cubical,  minutely  mottled,  rather  acutely  angled,  as  broad  as  long. 

Montane  species:  Lower  Lake  grade  to  Kelseyville;  Mt.  Diablo.  Also 
credited  to  the  Sierra  Nevada. 

3.  M.  affinis  Greene.  Stoutish,  simple  and  leafy  below,  widely  branch- 
ing above,  1  to  3  ft.  high;  leaves  lanceolate  in  outline,  deeply  and  often 
sharply  pinnatifid;  flowers  5  or  6  lines  broad,  numerous  but  not  congested; 
calyx-lobes  subulate,  2  lines  long;  capsule  linear,  subterete,  %  to  nearly  1  in. 
long,  hispid  with  short  stiff  white  hairs;  seeds  prismatic  with  grooved  angles. 

San  Joaquin  Valley  plains. 

4.  M.  gracilenta  T.  &  G.  Stem  green,  sparingly  branched,  or  often  simple, 
%  to  1%  ft.  high;  leaves  narrowly  oblong  in  outline,  pinnatifid  into  broadly 
linear  lobes  or  only  coarsely  sinuate-toothed;  upper  leaves  sometimes  disposed 
to  be  ovate  or  lanceolate,  somewhat  sharply  cleft  or  entire;  flowers  clustered 
at  the  summit;  calyx-lobes  2  to  5  lines  long;  petals  obovate  or  oblanceolate, 
rounded  or  retuse  at  apex,  4  to  6  lines  long,  yellow;  filaments  dilated  and 
somewhat  united  at  base;  capsule  clavate  to  obconic,  6  to  9  lines  long;  seeds 
in  3  rows,  prismatic,  minutely  tuberculate,  %  line  long. 

Los  Angeles  northward  to  Monterey  Co.  (San  Antonio  River,  Brewer). 

5.  M.  lindleyi  T.  &  G.  Slender,  simple  or  branching,  1%  to  4  ft.  high; 
leaves  ovate  to  narrowly  lanceolate,  pectinately  pinnatifid  or  coarsely  toothed, 
2  to  3  in.  long;  flowers  axillary  and  terminal;  calyx-lobes  5  to  9  lines  long, 
broadly  lanceolate,  acuminate;  petals  obovate,  abruptly  acuminate,  golden 
yellow  with  vermilion  base,  1  to  1*4  in*  long;  stamens  numerous,  about  three- 
fourths  as  long  as  the  petals;  filaments  very  slender,  about  15  of  the  outer 
ones  with  somewhat  dilated  bases;  style  one,  entire;  capsule  linear-clavate, 
1  to  1*4  in.  long;  seeds  irregularly  angular,  minutely  tuberculate. 

Benicia;  South  Coast  Ranges  from  Niles  to  Mt.  Day,  Corral  Hollow  and 
southward  to  the  region  of  Mt.  Hamilton.  May-June.  Flowers  opening  in 
the  evening  and  remaining  open  during  the  morning  of  the  next  day.  Called 
Buena  Mujer  or  "Good  Woman"  by  the  Spanish-Calif ornians  because  the 
leaves  stick  so  tightly  to  one. 

6.  M.  lacvicaulis  (Dougl.)  T.  &  G.  Blazing  Stab.  Stout  branching  bien- 
nial, 2  to  3%  ft.  high,  with  shining  white  nearly  smooth  stems;  leaves  nar- 
rowly oblong  or  lanceolate,  sinuately  toothed,  3  to  7  in.  long;  flowers  in  clus- 
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ten  of  2  or  3  at  the  ends  of  the  branches,  3  or  4  in.  broad,  light  yellow;  calyx- 
segments  lanceolate,  1  to  1*4  in.  long;  petals  5,  broadly  oblanceolate,  1%  to 
2Vj  in.  long,  the  numerous  stamens  almost  as  long;  5  stamens  with  petaloid 
filaments;  capsule  oblong,  1%  in*  long,  3  to  4  lines  in  diameter;  seeds  flat, 
winged. 

Dry  gravelly  stream  beds  throughout  the  Coast  Ranges  and  Sierra  Nevada 
foothills.     July-Sept.    Flowers  open  all  day. 

DATISCACEAE.     Datisca  Family. 

Perennial  herbs  with  alternate  and  in  ours  divided  leaves.  Flowers  dioecious 
or  in  ours  the  pistillate  commonly  with  a  few  stamens.  Calyx  synsepalous. 
Corolla  none.  Stamens  indefinite.  Ovary  inferior,  1-celled,  with  3  parietal 
placentae;  styles  3,  bifid.  Fruit  a  capsule,  opening  at  the  top  between  the 
styles. 

1.    DATISCA  L. 

Stout  glabrous  herb.  Leaves  divided  and  more  or  less  incised  and  sharply 
serrate.  Flowers  in  clusters  in  the  axils  of  the  leafy  branches.  Calyx  of 
staminate  flower  very  short,  with  4  to  9  unequal  lobes;  stamens  in  ours  8  to 
12,  mostly  10;  filaments  short.  Calyx  of  pistillate  flowers  with  ovoid  tube, 
somewhat  3 -angled,  3-toothed;  stamens  (when  present)  2  to  4,  alternate  with 
the  teeth.  Seeds  numerous,  small,  in  2  to  several  rows  on  the  placentae. 
(Derivation  unknown.) 

1.  D.  glomerate  (Presl.)  Brew.  &  Wats.  Dueanoo  Root.  Stems  com- 
monly clustered,  stoutish  and  somewhat  fistulous,  erect,  branching  above,  2% 
to  4  ft.  high;  lower  leaves  5  or  6  in.  long,  nearly  as  broad,  ternately  divided, 
incised  and  serrate,  the  middle  division  largest  and  3-lobed,  the  lateral  un- 
equally 2-lobed  or  incised;  upper  leaves  shorter,  with  3  lanceolate  lobes,  the 
lateral  very  small;  staminate  flowers  in  clusters  of  3,  on  pedicels  about  2  Jines 
long,  their  calyces  less  than  1  line  long;  anthers  2%  lines  long,  nearly  sessile; 
pistillate  flowers  sessile  or  subsessile,  4  to  7  in  a  cluster,  or  somewhat  scat- 
tered along  short  axillary  branchlets,  their  calyces  4  or  5  times  as  long  as 
those  of  the  staminate  flowers;  styles  longer  than  the  ovary. 

Dry  stream  beds  of  the  Coast  Ranges  and  Sierra  Nevada  to  Southern 
California:  Klamath  River;  Round  Valley;  Vaca  Mts.,  W.  L.  J.  no.  562; 
lone;  Tehipite  Valley;  Middle  Tule  River.    May. 

CUCURBIT  ACE  AE.     Gourd  Family. 

Herbs,  mostly  tendril-bearing  and  succulent,  with  simple  palmately  lobed 
leaves.  Flowers  unisexual,  the  petals  united  and  blended  with  the  calyx. 
Calyx-tube  in  the  pistillate  flower  adherent  to  the  1  to  6-celled  ovary;  stigmas 

2  or  3;  placentae  parietal  or  projecting  from  the  axis.     Staminate  flower  with 

3  stamens,  2  of  these  with  2-celled  anthers,  the  third  one  with  a  1-celled  anther. 
Fruit  gourd-like,  or  dry  and  dehiscent.  Seeds  large,  anatropous,  without 
endosperm. — An  order  of  characteristic  aspect,  well  known  on  account  of  the 
Muskmelon  (Cucumis  melo  L.),  Cucumber  (C.  sativus  L.),  Pumpkin  (Cucur- 
bita  pepo  L.),  Squash  (C.  maxima  Duch.),  Watermelon  (Citrullus  vulgaris 
Schrad.)  and  other  esculent  fruits  of  cultivation. 

1.  ECHINOCYSTIS  T.  &  G.    Bio  Root. 

Trailing  or  climbing  herbs  with  branched  tendrils  and  ivy-like  but  thin  leaves. 
Flowers  small,  greenish  or  white,  monoecious,  the  staminate  in  axillary  racemes 
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or  panicles,  the  pistillate  pedicellate  and  solitary  in  the  same  axils.  Calyx- 
teeth  very  small  or  obsolete.  Corolla  rotate  or  campanulate  with  5  to  7  lobes 
or  lanceolate  segments.  Staminate  flowers  with  the  short  filaments  united  and 
the  anthers  distinct  or  coherent.  Pistillate  flowers  with  capillary  staminodia 
or  none;  ovary  globose  or  oblong,  2  to  4-celled,  with  1  to  4  ovules  in  each 
cell;  style  very  short;  stigmas  2  or  3 -parted  or  -lobed.  Fruit  prickly,  some- 
what fleshy  or  pulpy,  at  length  dry  and  bursting  irregularly  on  the  sides  or 
near  the  apex.  Seeds  ovoid  or  broadly  oblong,  more  or  less  compressed,  sur- 
rounded by  a  marginal  line.  (Greek  echinos,  a  hedgehog,  and  kustis,  a  blad- 
der, in  reference  to  the  spiny  fruit.  Our  species  are  all  perennial  from  ex- 
ceedingly, large,  often  deep-seated,  fusiform  or  globose  roots,  sometimes  as 
large  as  and  not  unlike  the  shape  of  a  man's  body,  whence  the  common  name, 
*  *  Old  Man  in  the  Ground. ' '  The  germination  of  the  seed  is  peculiar ;  see 
Gray,  Structural  Botany,  p.  21.)        » 

Corolla   rotate,   dull   or   greenish   white;    pistillate   flowers   without   abortive  stamens 

1.  E.  fabacea. 
Corolla  campanulate,  clear  white. 

Pistillate  flowers  with  abortive  stamens,  the  pedicels  3  to  6  lines  long 2.  E.  marak. 

Pistillate  flowers  without  abortive  stamens,  the  pedicels  1  to  2  in.  long.... 3.  E.  matsoniu 

1.  E.  fabacea  Naud.  Common  Man  Root.  Stems  12  to  30  ft.  long;  nearly 
glabrous  or  rough-scabrous;  leaves  more  or  less  round-cordate  in  outline,  2  to 
4  in.  in  diameter,  with  a  deep  and  open  sinus  at  base,  mostly  rather  deeply  5 
to  7-lobed,  often  with  acutish  segments;  staminate  flowers  many  in  slender 
simple  or  compound  racemes  3*4  to  5  in.  long,  the  pedicels  1  to  3  lines  long; 
corolla  3  to  4  lines  in  diameter,  of  a  dull  or  greenish  white ;  pistillate  flowers  5 
to  6  lines  broad,  destitute  of  abortive  stamens,  the  pedicels  5  to  9  lines  long; 
ovary  globose,  2-celled,  ovules  1  or  2  in  each  cell;  fruit  globose,  2  in.  in 
diameter,  very  densely  covered  with  stout  spines  4  to  12  lines  long;  seeds 
commonly  4,  sometimes  less,  oblong-ovoid,  9  to  13  lines  long,  6  lines  in 
diameter,  surrounded  by  a  shallow  groove  or  darker  lines. — (Megarrhiza  cal- 
if ornica  Torr.) 

The  most  common  species,  growing  upon  open  hills  or  climbing  in  thickets; 
in  some  localities  still  very  abundant  on  rich  sandy  ridges  (high  places)  of 
interior  grain  fields:  Coast  Ranges;  Sacramento  and  San  Joaquin  valleys. 
The  var.  agrestis  Greene,  of  eastern  Contra  Costa  Co.,  is  described  as  having 
Fmaller  fruits  with  few  short  spines.  E.  macrocarpa  Greene  (the  Chilicothe) 
has  a  very  spiny  oblong  pod  4  in.  long. — Kaweah  River  basin  to  Southern 
( 'alif  ornia. 

2.  £.  marah  Cogn.  Hill  Man  Root.  Stems  4  to  25  ft.  long,  mostly 
smooth;  leaves  muriculate-scabrous,  especially  on  the  upper  surface,  or  almost 
glabrous,  reniform  or  round-cordate,  3  to  7  in.  broad,  2  to  4  in.  long,  5  to 
7-lobed  with  round  sinuses;  staminate  inflorescence  6  to  10  in.  long,  the  corolla 
6  to  7  lines  broad,  clear  white;  pistillate  flowers  with  abortive  stamens  (stam- 
inodia), the  pedicels  3  to  6  lines  long,  or  in  fruit  to  1%  in.  long;  ovary 
ovate,  2  or  3-celled;  ovules  1  to  4  or  more  in  each  cell,  attached  to  the  outer 
side  of  the  cell;  fruit  ovate-oblong,  2%  to  3*4  in.  long,  somewhat  attenuate 
at  each  end,  particularly  at  apex,  nearly  smooth  or  muricate  with  short  weak 
spines;  seeds  horizontally  placed,  nearly  round,  flattened,  about  1  in.  long, 
rather  less  than  */2  in-  thick. — (Megarrhisa  marah  Wats.) 

Hills  of  Marin,  Alameda  and  Contra  Costa  cos.,  often  climbing  over  shrubs 
and  trees. 
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3.  E.  watsonii  Cogn.  Stems  slender,  not  succulent,  4  to  8  ft.  long ;  herb- 
age nearly  glabrous,  glaucous;  leaves  orbicular-cordate  with  nearly  closed  sinus 
or  broadly  reniform,  2  to  4  in.  broad,  rather  broader  than  long,  deeply  5-lobed, 
the  lobes  broader  above  and  sinuately  toothed  or  lobed;  staminate  panicle 
slender,  often  few-flowered,  the  flowers  small  (about  1%  to  2j/£.  lines  in 
diameter),  white;  pistillate  flowers  3  to  5  lines  broad,  without  abortive  stamens, 
on  slender  pedicels  1  to  2  in.  long;  ovary  smooth  or  somewhat  muricate;  fruit 
nearly  globose,  1  to  1*4  in.  in  diameter,  somewhat  naked  toward  the  summit 
or  covered  all  over  with  weak  and  very  slender  spines  about  iy2  lines  long, 
2-celled,  2-seeded;  seed  not  flattened,  7  to  9  lines  long,  6  lines  thick. 

Vaca  Mts.,  otherwise  unknown  in  the  Bay  region.    Sierra  Nevada. 

Cdcubbita  L.  Gourd.  Stems  prostrate,  vine-like,  scabrous;  flowers  large, 
yellow,  solitary;  filaments  distinct;  fruit  a  smooth  globose  gourd.  C.  foeti- 
dissima  H.B.K.  Calabazilla.  Stems  many  feet  long;  leaves  triangular-cor- 
date or  sub-cordate,  4  to  8  in.  long;  calyx-tube  y±  in.  long;  corolla  3  to  4  in. 
long;  gourd  3  to  4  in.  in  diameter. — Southern  California  to  San  Joaquin  Co. 
C.  palmata  Wats.  Mock  Orange.  Leaves  palmately  5-cleft;  calyx-tube  1  in. 
long;  gourd  3  in.  in  diameter. — Southern  California  to  San  Joaquin  Co. 

LYTHRACEAE.     Loose-Strife  Family. 

Herbs  with  opposite  or  alternate  entire  simple  leaves.  Flowers  perfect, 
axillary  or  whorled.  Calyx  tubular,  free  from  but  enclosing  the  ovary,  4  to 
6-toothed,  sometimes  with  accessory  teeth  in  the  sinuses.  Petals  4  to  6,  in- 
serted with  the  stamens  on  the  calyx.  Stamens  in  ours  4  to  8.  Ovary  and 
capsule  in  ours  2  to  4-celled;  style  1;  stigma  capitate  (in  ours). — Punica 
granatum  L.  (Pomegranate)  is  in  cultivation. 

Flowers  subsessile  or  pcdiceled,  solitary  in  the  axils;  calyx  cylindrical;  leaves  alternate. 

1.  Lythrum. 
Flowers  sessile  in  the  axils,  2  to  4  in  a  whorl;  calyx  in  fruit  globose;  leaves  opposite.... 

2.  Ammannia. 

1.  LYTHRUM  L.    Loose  strife. 

Slender  herbs,  with  4  or  5-angled  stems.  Leaves  sessile,  in  ours  alternate. 
Flowers  solitary  in  the  axils,  purple  or  whitish.  Calyx  cylindric  or  subcyl;n- 
dric,  8  to  12-ribbed,  its  4  to  6  teeth  thin,  erect,  smaller  than  the  greenish 
accessory  ones  which  are  at  first  spreading  and  later  erect.  Petals  5  or  6, 
the  stamens  in  ours  as  many.  Capsule  oblong  or  cylindrical,  2-celled.  (Greek 
luthron,  blood,  applied  either  on  account  of  the  color  of  the  flowers  or  the 
styptic  properties  of  certain  species.) 

Flowers  distinctly  pediceled;  corolla  2  or  3  lines  long;  bright  purple;  perennial 

1.    L.    calif ornicum. 
Flowers  subsessile;  corolla  1  line  long  or  less,  pale  purple  or  almost  white. 

Perennial,    stoloniferous 2.    L.    adsurgens. 

Annual,   not  stoloniferous 3.   L.   hyssopifolia. 

1.  L.  californicum  T.  &  G.  Common  Loose-strife.  Stoloniferous  peren- 
nial; stems  erect,  paniculately  branching  above,  2  or  3  or  even  6  ft.  high; 
leaves  broadly  or  narrowly  linear,  the  upper  varying  to  lanceolate,  the  lower 
to  ovatish-oblong,  all  more  or  less  auricled,  %  to  2  in.  long;  flowers  distinctly 
pediceled;  calyx  narrowly  vase-shaped  or  in  fruit  clavate,  2y2  to  3^  lines  long, 
its  accessory  teeth  sharply  acute ;  petals  round-obovate,  2  to  3  lines  long,  bright 
purple. 

Common  in  low  valley  and  marshy  lands  and  about  springs  in  the  n» 
tains:  Milpitas,  Dr.  B.  J.  Smith;  Newark;  Suisun.    June-Sept. 
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2.  L.  adsurgens  Greene.  Stoloniferous  perennial;  branches  5-angled,  de- 
cumbent or  assurgent,  1  to  3  ft.  long;  herbage  pallid,  slightly  succulent;  esljx 
cylindric,  2%  lines  long,  12-ribbed,  the  ribs  in  maturity  widening  and  thick- 
ened below;  accessory  teeth  minute,  subulate;  petals  pale  purple  or  almost 
white,  minute. 

Low  wet  places  at  West  Berkeley  and  in  Santa  Clara  Go.  (Muhl.  iii,  76.) 
Perhaps  a  robust  perennial  variety  of  the  next. 

3.  L.  hyssopifolia  L.  Annual;  stems  slender  and  simple  or  with  several 
branches  from  below  the  middle,  4  to  9  in.  high;  herbage  pale,  glabrous; 
leaves  linear  or  oblong,  3  to  7  lines  long;  flowers  subsessile  in  the  axils;  calyx 
cylindric,  2  lines  long;  petals  1  line  long  or  less,  pale  purple  or  whitish. 

Dry  hillsides  or  hollows  of  the  Coast  Ranges,  preferring  slightly  alkaline 
localities:  Knights  Valley  grade  and  Howell  Mt.  southward  to  New  Almaden. 
Aug.-Sept.    Also  on  the  north  Atlantic  Coast  and  in  Europe. 

2.  AMMANNIA  L. 
Glabrous  annuals  with  mostly  4-angled  stems.  Leaves  opposite,  sessile  or 
narrowed  to  a  short-petioled  base.  Flowers  purplish,  2  or  more  in  each  axil. 
Calyx  campanulate  (in  fruit  globose  or  nearly  so),  the  tube  8 -ribbed.  4-toothed 
and  usually  with  small  accessory  teeth  in  the  sinuses.  Petals  4,  purplish,  small 
and  deciduous,  or  wanting.  Stamens  4  to  8.  Capsule  globular.  (Johann 
Ammann,  a  German  botanist  of  the  18th  century.) 

Leaves  sessile  by  a  broad  auricled  base 1.  A.  coccinec 

leaves  tapering  at  base,  sometimes  short-petioled 2.   A.  humdis. 

1.  A.  coccinea  Bottb.  Erect,  simple  or  branching  below,  4  to  14  in.  high; 
loaves  horizontally  spreading,  broadly  linear  or  somewhat  narrowed  towards 
the  apex,  1  to  2  in.  long,  sessile  by  a  broad  auricled  base;  flowers  in  whorls  of 
2  to  5;  calyx  in  flower  narrowly  campanulate,  strongly  8-ribbed,  in  fruit  dis- 
tended and  the  ribs  less  obvious;  capsule  2  lines  long. — (A.  lati folia  L.) 

Low  lands  along  interior  rivers:  Cache  Creek;  lower  Sacramento  River 
islands;  San  Joaquin  River. 

2.  A.  humilis  Michx.  Smaller ;  leaves  linear-oblanceolate,  tapering  at  base 
(not  auricled)  and  sometimes  short-petioled;  flowers  1  to  3  in  each  axil; 
accessory  teeth  of  the  calyx  sometimes  as  long  as  the  proper  teeth;  capsule 
dehiscent  septicidally. 

Stockton. 

ONAGRACEAE.     Evening  Primrose  Family. 

Annual  or  perennial  herbs  with  simple  leaves  sometimes  lohed  or  divided. 
Flowers  complete,  symmetrical,  the  parts  in  4s  (rarely  in  5s  or  2s),  borne  in 
spikes  or  racemes,  or  solitary.  Calyx-tube  adnate  to  the  ovary,  the  petals  and 
stamens  inserted  at  its  summit.  Stamens  twice  as  many  as  the  petals  or  as 
many.  Pollen  commonly  cobwebby.  Ovary  wholly  inferior,  4  (sometimes  5 
or  2) -celled;  style  always  single;  stigma-lobes  as  many  as  the  cells  of  the 
ovary,  or  stigma  capitate.  Fruit  a  capsule  or  rarely  indehiscent.  Seeds  mostly 
small,  naked  or  with  a  tuft  of  hairs  at  apex  (coma) ;  endosperm  none. — An 
order  of  showy  plants  with  a  large  representation  in  western  America. 

Parts  of  the  flower  in  4s  or  5s;  fruit  a  capsule  (indehiscent  in  no.   1). 

Tube  of  the  calyx  not  produced  beyond  the  ovary,  the  limb  divided  down  to  the  ovary 
and    persistent   on    it   after    flowering. 

Petals  5,    x/i    in.   long   or  more;    fruit   at   length   rcflexed 1.   Jussiaea. 

Petals     none    or   minute;    fruit    erect 2.    Ludwjgia. 
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Tube  of  the  calyx  produced  beyond  the  ovary,  the  limb  with  the  free  portion  of  the 
calyx-tube    deciduous    after    flowering;    parts    of    the    flower    always    in    4s;    ovary 
4-celled. 
Seeds  with  a  tuft  of  hairs  at  one  end. 

Flowers  large;    corolla    and    calyx    scarlet 3.    Zauschneria. 

Flowers  small ;   corolla  white   or   purplish 4.    Epilobium. 

Seeds  naked. 

Flowers  purple,  rose-color  or  white,  never  yellow. 

Calyx-lobes   erect   or   ascending;    petals   small    or    minute 5.    Boisduvalia. 

Calyx-lobes    reflexed   or    the    tips    remaining    united    and    turned    to    one    side    in 
anthesis. 
Petals  distinctly  clawed,  often  much  lobed. 

Stamens  8;    calyx-tube   short,   obconical 6.    Clarkia. 

Stamens    4;    calyx-tube    elongated,     filiform 7.     Eucharidium. 

Petals  sessile,   not  lobed  except   in  G.   bilcba ;   stamens   8 8.   Godetia. 

Flowers   yellow   or    (in   two   species)    white 9.    Oenothera. 

Parts  of  the  flower  in  2s;  fruit  bur-like 10.  Circaea. 

1.    JUSSIAEA  L. 

Glabrous  perennial  herbs,  ours  aquatic  or  of  muddy  shores.  Leaves  alter- 
nate. Flowers  yellow,  solitary  in  the  axils,  pediceled.  Calyx-tube  elongated, 
not  produced  beyond  the  ovary,  its  lobes  5.  Petals  5.  Stamens  twice  as  many. 
Fruit  (in  ours)  5-celled.  Seeds  very  numerous.  (Bernard  de  Jussieu,  who 
founded  the  natural  system  of  classification.) 

1.  J.  calif ornica  Jepson.  Yellow  Water- weed.  Stems  1  to  6  ft.  long; 
leaves  oblong  to  obovate,  %  to  2  in.  long,  the  floating  ones  elliptic  or  orbicular 
and  with  longer  petioles;  calyx-lobes  lanceolate,  %  in.  long;  petals  broadly 
obovate,  6  to  7  lines  long;  fruit  woody,  cylindric,  10  lines  long,  indehiscent, 
at  length  reflexed  and  the  calyx-segments  deciduous  from  the  mature  fruit; 
fruiting  pedicel  %  to  %  in.  long;  seeds  large  for  the  order,  with  a  very  thick 
tough  outer  coat;  cotyledons  elliptic,  caulicle  very  short. — (J.  repens  var. 
calif  ornica  Wats.) 

Rivers,  streams  and  lakes,  Coast  Ranges  east  to  the  Sierra  Nevada  foothills, 
especially  common  in  the  tide  sloughs  of  the  lower  Sacramento  and  San 
Joaquin  rivers. 

2.    LUDWIGIA  L.    False  Loose-strife. 

Aquatic  or  marsh  perennial  herbs,  with  the  aspect  of  the  preceding,  but  the 
leaves  opposite,  parts  of  the  flower  in  4s,  and  the  petals  often  absent.  Stamens 
as  many  as  the  petals  and  alternate  with  them.  Ovary  broad  at  apex  and 
usually  flattened,  or  crowned  with  a  conical  style-base.  Capsule  4-celled, 
dehiscent  by  lateral  slits  or  terminal  pores.  Seeds  minute.  (C.  G.  Ludwig, 
1709-1773,  Professor  of  Botany  at  Leipsic.) 

1.  L.  palustris Ell.  Water  Purslane.  Glabrous,  stem  6  to  12  in.  long; 
leaves  obovate,  acute  or  acuminate,  narrowed  at  base  into  a  rather  long  petiole, 
the  whole  leaf  8  to  12  lines  long;  petals  none,  or  minute  and  reddish;  capsule 
erect,  broadly  oblong,  1%  lines  long,  more  or  less  4-sided  or  -angled,  with  a 
narrow  longitudinal  band  of  tubercles  on  each  side. 

Muddy  shores:  Healdsburg;  Clear  Lake.  Aug.  Fr.Sept.  Capsule  yellowish, 
the  persistent  sepals  green. 

3.  ZAUSCHNERIA  Presl. 

Low  perennials  with  alternate  leaves  (the  lowest  opposite)  and  large  scarlet 
Fuchsia-like  flowers.     Calyx  above  the  ovary  colored  like  the  coroll 
funnel  form    with   a    globose   base    (nectar-bearing    within),    and 
within  at  the  most  constricted  portion  with  several  erect  and  del 
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Petals  inserted  on  the  throat  of  the  calyx  and  rather  shorter  than  its  erect 
lobes,  obcordate  or  2-cleft.  Stamens  8,  exserted,  colored  like  the  corolla; 
anthers  linear-oblong,  attached  by  the  middle.  Style  long  and  exserted;  stigma 
4-lobed.  Capsule  linear,  obtusely  4-angled,  4-valved  and  imperfectly  4-eelkd. 
SeedB  oblong,  with  a  tuft  of  hairs  at  the  apex.  (M.  Zauschner,  a  Bohemian 
botanist,  one  time  Professor  of  Natural  History  in  the  University  of  Prag.) 

1.  Z.  calif ornica  Presl.  Balsa mea.  Stems  decumbent  or  erect,  about  1 
ft.  high,  woody  at  base,  the  herbage  more  or  less  villous  or  woolly;  leaves 
oblong  to  linear-lanceolate,  %  to  1%  in.  long;  flowers  1%  to  2  in.  long; 
calyx-lobes  4  lines  long. 

Dry  stream-beds  of  the  Coast  Ranges,  particularly  on  benches,  or  on  rocky 
ridges,  slopes,  or  cliffs.  Aug.-Oct.  Used  as  a  vulnerary  in  rural  medicine  by 
Spanish-Calif ornians.  Var.  latifolia  Hook.  Often  nearly  glabrous;  leaves 
broadly  ovate  to  ovate-lanceolate,  conspicuously  feather-veined. — Mt.  Diablo 
range  and  middle  altitudes  of  the  Sierra  Nevada. 

4.  EPILOBIUM  L.    Willow  Herb. 

Erect  herbs;  annual,  perennial  by  creeping  rootstocks,  or  propagating  in 
the  autumn  by  offsets.  Leaves  opposite  or  alternate.  Flowers  purple,  rose- 
color  or  white,  borne  in  racemes.  Petals  4,  often  emarginate  or  bifid.  Stam- 
ens 8,  the  4  alternate  shorter.  Stigma  oblong  or  4-lobed.  Ovary  long  ami 
narrow,  4 -celled.  Capsule  4-valved.  Seeds  numerous,  the  summit  bearing  a 
tuft  of  long  hairs  (coma).     (Greek  epi,  upon,  lobus,  a  pod,  and  ion,  a  violet.) 

Flowers    small;    petals    notched    or    obcordate,    not    opening    beyond    funnel  form;    capsule 
rather   prominently   ribbed   or  angled. 
Perennials;   coma  mostly   persistent. 

Leaves  mostly  alternate;  petals  V/*  to  2J4  lines  long. 

Glabrous   below ;    inflorescence   white- pubescent 1.    E.    calif ornicnm. 

Pubescence  chiefly  glandular 2.  E.  adenocoulon. 

Silky  pubescent  throughout ' 3.  E.  holosericeum. 

Leaves  mainly  opposite;  petals  3  to  5  lines  long. 

Tomentosc;    flowers   exceeding   the   reduced    upper   leaves 4.    E.   wctsomii 

Glabrate  below,  glandular-pubescent  above;  flowers  scarcely  surpassing  the  terminal 

leaves 5.  E.  franciscanum. 

Annuals;  stems  with  shreddy  bark  at  base;  coma  very  deciduous. 

More  or  less  pubescent,   Yi  to  1   ft.  high ;  petals  emarginate 6.  E.  minntum. 

Glabrous  or  glandular,  l/2  to  5  ft.  high;  petals  deeply  2-cleft 7.  E.  panicuiatum. 

Flowers    large;    petals    entire,    opening    nearly    flat,    5    to    7    lines    long;    capsule    terete; 
perennials    8.  E.  angustifolium. 

1.  £.  calif ornicum  Hausskn.  Slender,  3  to  4  ft.  high,  glabrous  below, 
the  inflorescence  and  buds  rather  coarsely  white-pubescent;  leaves  lanceolate 
or  oblong-lanceolate,  remotely  serrulate,  3  to  4  in.  long  or  less,  short-petioled; 
flowers  few;  pedicels  of  mature  fruit  slender,  occasionally  equaling  the  floral 
leaves;  capsule  nearly  glabrous. 

Fort  Boss,  Wrangell;  common  in  low  ground  on  the  lower  Sacramento 
River. 

2.  E.  adenocaulon  Hausskn.  var.  occidentale  Trelease.  Three  to  4  ft 
high,  remotely  leafy,  finely  glandular-pubescent,  especially  on  the  strict 
branches;  leaves  triangular-lanceolate,  2  in.  long  or  less,  denticulate,  short- 
petioled,  passing  into  the  small  floral  ones,  these  acute  at  both  ends;  flowers 
small;  petals  1  to  1*4  lines  long;  capsule  slender,  short-pediceled. 

About  springs  in  the  mountains  and  moist  places  in  the  valleys:  Napa  Val- 
ley; Lake  Co.;  Suisun  Marshes. 

3.  E.  holosericeum  Trelease.     Simple  below,  loosely  branched  above,  3  to 
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4  ft.  high;  silky-pubescent  or  canescent;  leaves  oblong-lanceolate,  low-serrulatet 
narrowed  into  short  petioles,  2  to  4  in.  long,  those  of  the  flowering  branches 
small  and  scattered;  flowers  scattered  along  the  elongated  branches;  petals  2 
lines  long,  nearly  white;  pedicels  of  mature  capsules  5  lines  long. 

Stream  beds  in  the  Yaca  Mts. ;  San  Bernardino  Co.     Aug.-Sept. 

4.  E.  watsonii  Barbey.  Plants  1%  ft.  high,  tomentose-pubescent  through- 
out; leaves  elliptical,  denticulate,  rounded  to  short-winged  petioles;  flowers 
rose-red,  not  so  crowded  as  in  the  preceding,  protruding  beyond  the  more  re- 
duced and  lanceolate  upper  leaves;  seeds  coarsely  papillate,  coma  dingy. 

Fort  Ross,  Sonoma  Co.;  not  known  otherwise  within  our  limits. 

5.  E.  franciscanum  Barbey.  One  to  3  ft.  high,  glabrate  below,  glandular- 
pilose  above;  leaves  elliptic-  to  ovate-lanceolate,  serrate,  on  short  petioles,  the 
lower  opposite,  the  uppermost  often  pilose  along  the  midrib;  racemes  dense, 
the  red-purple  or  pale  flowers  scarcely  surpassing  the  somewhat  reduced  bracts ; 
capsule  2  to  4  in.  long;  seeds  hyaline,  papillate,  coma  sometimes  tawny. 

Muddy  margins  of  lakes  and  streamlets:  San  Francisco;  Capitola  (Muhl. 
iii,  76).  No.  2  approaches  this,  but  differs  in  its  smaller  and  less  corymboscly- 
clustered  flowers. 

6.  E.  minutum  Lindl.  Commonly  with  diffuse  ascending  branches,  5  to 
12  in.  high,  pubescent  below;  leaves  broadly  or  narrowly  lanceolate,  entire  or 
denticulate,  6  to  9  lines  long,  veinless;  flowers  distributed  along  the  stem, 
rose-color  or  white;  petals  emarginate,  1  line  long;  4  longer  stamens  equaling 
the  style;  capsule  1  in.  long,  pediceled;  seeds  V2  line  long  or  less. 

Dry  hills  of  the  Coast  Ranges:  Los  Gatos  (Muhl.  iii,  116) ;  Mt.  Tamalpais; 
St.  Helena  and  northward.  May.  Var.  poliosum  T.  &  G.  Leaves  linear- 
spatulate,  with  smaller  ones  fascicled  in  the  axils. — Napa  Valley;  Geysers. 
Var.  biolettii  Greene.  Minutely  canescent  on  the  inflorescence;  flowers  much 
smaller  than  in  the  species. — Mill  Valley. 

7.  E.  paniculatum  Nutt.  Stem  very  shreddy,  simple  below,  paniculately 
branched  above,  1%  to  5  ft.  high  or  more;  glabrous  below,  more  or  less  glandu- 
lar above;  leaves  lanceolate,  mostly  alternate,  with  smaller  ones  fascicled  in  the 
axils,  sharply  but  minutely  denticulate,  mostly  veined,  1V4  to  2  in.  long;  flowers 
few,  terminating  the  almost  filiform  spreading  and  nearly  leafless  branches, 
the  bracts  almost  subulate;  petals  deeply  2-cleft  into  linear-oblong  lobes,  rotate- 
spreading,  rose-purple,  3  to  4  lines  long;  capsule  pediceled,  about  1  in.  long, 
sharply  4-angled  and  acuminately  beaked;  seeds  %  to  1  line  long. 

Dry  ground,  everywhere  common.     July-Oct. 

8.  E.  angustifolium  L.  Fire -weed.  Stems  erect,  mostly  simple  from  a 
stout  root,  2  to  5  ft.  high,  glabrate  below,  the  inflorescence  canescent;  leaves 
alternate,  lanceolate,  nearly  entire,  4  to  6  in.  long,  the  lateral  veins  confluent 
in  submarginal  loops;  flowers  large,  in  long  racerrvs  with  small  slender  bracts; 
calyx  cleft  almost  to  the  ovary;  corolla  slightly  irregular,  lilac-purple;  petals 

5  to  7  lines  long,  entire;  stamens  purple,  in  a  single  row,  with  filaments  dilated 
at  base;  style  exceeding  the  stamens,  hairy  at  base,  at  first  recurved;  capsule 
2  to  3  in.  long. — (E.  spicatum  L.) 

Seaward  Coast  Range  in  Sonoma  Co. ;  common  in  the  far  North  Coast  Ranges 
and  Sierra  Nevada,  appearing  in  great  abundance  on  forest-burned  areas. 
July.     Entire  inflorescence  often  purple,  especially  in  the  bud. 

E.   obcordatum  Gray.     Six  to  9  in.   high,  with  bright   rose-colored 
dately  2-lobed  petals  and  yellow  stamens. — Alpine  in  the  Sierra  Neva<3 
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5.  BOISDUVALIA  Spach. 

Erect  annuals  with  alternate  leaves.  Flowers  small  or  minute,  in  leafy 
spikes  or  axillary  along  the  branches.  Calyx-tube  (above  the  ovary)  short, 
obconic,  the  lobes  erect.  Petals  4,  obovate,  sessile,  2-lobed,  purple  to  white. 
Stamens  8,  those  opposite  the  petals  shorter;  anthers  basifixed.  Capsule  4- 
celled,  4-valved,  sessile.  (Jean-Alphonse  Boisduval,  French  naturalist  and 
physician,  author  of  Flora  Francaise.) 

Capsule  terete,  membranous. 

Capsule   septifragal,    the    septa    wholly   persistent   on    the   placental   axis,    which   is  thus 

4-vinged    1.   B.   densiAora. 

Capsule  loculicidal,  the  septa  adherent  to  the  valves  in  dehiscence. 

Floral  leaves  ovate  or  oblong 2.   B.  glabella. 

Floral   leaves  linear 3.    B.   stricta. 

Capsule   4-sided,   coriaceous;   dehiscence  unknown 4.    B.    cleistogama. 

1.  B.  densiflora  (Lindl.)  Wats.  Erect,  1  to  2  ft.  high,  branched  above; 
leaves  lanceolate,  2  in.  long,  the  floral  ovate,  acute,  about  3  to  6  lines  long; 
inflorescence  spicate,  commonly  elongated;  petals  about  2  lines  long,  about 
twice  as  long  as  the  lobes  of  the  calyx,  and  exceeding  the  subtending  leaves; 
capsule  2  lines  long,  dehiscent;  seeds  ovate  or  triangular-ovate. 

Widely  distributed  in  the  Sacramento,  San  Joaquin  and  Coast  Range  val- 
leys and  among  the  hills,  preferring  low  ground  where  water  ha*  stood  in 
spring  pools.  Also  in  the  Sierra  Nevada.  June-Sept.  Var.  imbricata  Greene. 
Bracts  densely  imbricated,  concealing  the  capsules;  spikes  commonly  very 
long  and  virgate. — Santa  Cruz;  Marin  Co.;  Vaca  Valley.  Var.  montaxits 
Jepson.  Short  lateral  spikelets  numerous  below  the  short  terminal  spike,  each 
spikelet  subtended  by  a  narrowly  lanceolate  bract  1%  to  2  in.  long. — Howell 
Mt. 

Var.  bipartita  Jepson,  n.  comb.  Herbage  pale  and  villous;  petals  white, 
very  deeply  parted  into  2  unequal  lobes,  the  smaller  about  %  the  length  of  the 
other,  the  open  corolla  thus  seemingly  composed  of  8  petals,  4  long  and  4 
short;  capsule  villous;  seeds  few  and  large. — Arroyo  del  Valle,  Greene.  (B. 
bipartita  Greene.) 

2.  B.  glabella  Walp.  var.  campestris  Jepson,  n.  comb.  Commonly 
branched  from  the  base,  5  to  9  in.  high,  with  a  short  scattered  pubescence 
or  nearly  glabrous,  the  foliage  bright  green;  upper  (flowering)  portion  of 
branches  densely  imbricated  with  ovate  or  oblong  denticulate  leaves  5  or  6 
lines  long,  in  fruiting  stage  concealing  the  capsules;  lower  leaves  ovate-lanceo- 
late, scattered  and  rather  longer,  often  with  flowers  in  their  axils;  petals  2 
lines  long,  purple;  stamens  opposite  the  sepals  l1^  lines  long,  the  alternate 
on e8  shorter  (sometimes  with  nearly  sessile  anthers)  ;  capsule  almost  straight, 
pointed  at  apex,  3  lines  long;  seeds  fusiform,  about  60. — (B.  campestris  Jep- 
son.) 

Plains  of  the  lower  Sacramento  and  San  Joaquin  valleys;  associated  with 
B.  cleistogama.    May-June. 

3.  B.  stricta  (Gray)  Greene.  Simple  or  often  diffusely  branched  from 
the  base,  5  to  13  in.  high,  pilose-pubescent  or  somewhat  canescent;  leaves 
linear,  1%  in.  long  or  less;  petals  1  line  long,  violet;  caps  ale  slender,  atten- 
uate, arcuate-recurved,  6  to  7  lines  long,  not  promptly  dehiscent. 

Lower  Sacramento  Valley,  Howell  Mt.  and  Cloverdale  (type  loc.  Bolander) 
southward  to  New   Almaden   and  the   Santa  Lucia   Mts.     June.     Frequently 
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flowering  from  the  very  base,  the  branches  often  with  sparse  foliage,  or  the 
foliage  strict. 

4.  B.  cleistogama  Curran.  Commonly  with  stout  rigid  whitish  branches 
or  rarely  simple,  4  to  8  in.  high,  pilose-pubescent,  somewhat  glandular,  glauces- 
cent ;  leaves  linear  or  lanceolate,  1  to  1  %  in.  long,  remotely  denticulate ;  flowers 
axillary  along  the  branches,  the  earliest  fertilized  in  the  bud  and  never  ex- 
panding, the  later  light  pink;  petals  2  lines  long,  bifid;  capsule  4-sided, 
sharply  angled,  sharply  pointed,  the  septal  lines  on  each  side  distinct,  5  lines 
long,  hard  coriaceous,  very  tardily  dehiscent,  if  ever. 

Elmira,  Mrs.  K.  Brandegee ;.  Antioch;  between  Oakdale  and  La  Grange, 
Jepson.  The  shallow  vernal  pools  of  the  Sacramento  and  San  Joaquin  valleys 
are  quickly  dried  up  in  the  first  month  of  summer.  After  the  water  has  dis- 
appeared these  pool-beds  support  a  peculiar  flora,  one  species  being  the  plant 
here  described. 

6.  CLARKIA  Pursh. 

Annuals  with  brittle  stems  and  alternate  leaves.  Flowers  showy,  in  ter- 
minal racemes  (nodding  in  the  bud).  Calyx-tube  above  the  ovary  short,  ob- 
eonical,  its  lobes  reflexed  in  flower,  or  remaining  united  and  turned  to  one 
side.  Petals  4,  purple  or  rose-color,  with  claws,  the  limb  entire  or  lobed. 
Stamens  8,  those  opposite  the  petals  often  sterile  and  rudimentary.  Ovary 
4-celled;  style  elongated,  the  stigma  with  4  broad  lobes.  Capsule  linear,  or 
attenuate  above,  straight  or  somewhat  curved,  coriaceous,  with  very  smooth 
•sides,  somewhat  4-angled,  4-valved.  Seeds  numerous,  angled  or  margined.  The 
lower  leaves  in  this  and  in  the  two  succeeding  genera  often  disappear  very 
early.  (Captain  Clarke  of  the  Lewis  &  Clarke  party,  first  expedition  across 
the  Rocky  Mts.  to  the  Pacific,  1806.) 

Claw  short  and  broad,  much  shorter  than  limb  of  petal,  often  toothed...!.  C.  rhomboidca. 
Claw  about  as  long  as  limb  of  petal,  not  toothed 2.  C.  dentins. 

1.  C.  rhomboidca  Dougl.  Erect,  1  to  3  ft.  high,  more  or  less  branching, 
finely  puberulent;  leaves  oblong  to  ovate,  the  blades  entire,  %  to  1%  in.  long, 
on  petioles  %  in.  long,  more  or  less;  calyx-tube  above  ovary  l1/^  lines  long; 
calyx-lobes  narrowly  linear,  carinate;  petals  rose-purple,  often  purple-dotted 
toward  the  base,  rhomboidal,  3  to  5  lines  long,  the  limb  with  a  short  broad 
often  toothed  claw;  filaments  with  whitish  hairy  scales  at  base,  those  alter- 
nating with  the  petals  with  longer  scales;  capsule  sessile  or  very  shortly 
pediceled,  commonly  somewhat  curved,  1  in.  long. 

Sierra  Nevada  and  Coast  Ranges,  from  the  foothills  to  middle  altitudes. 
May-July. 

2.  C.  elegans  Dougl.  Habit  similar  to  the  preceding;  herbage  often  red- 
dish; leaves  narrowly  ovate,  sometimes  repand-denticulate,  short-petioled; 
calyx-lobes  broadly  linear,  plane;  petals  about  8  lines  long,  the  limb  about 
equaling  the  narrow  entire  claw,  often  spreading  laterally  in  pairs;  each 
filament  with  a  reddish  densely  hairy  scale  at  base,  most  developed  opposite 
the  short  Btamens;  anthers  of  long  stamens  bright  crimson,  3  lines  long; 
anthers  of  short  stamens  commonly  white;  capsule  usually  curved,  sessile,  7 
to  12  lines  long,  often  hairy. 

Sierra  Nevada  and  Coast  Ranges,  foothills  and  middle  altitudes. 
May-July. 

C.  xantiana  Gray,  of  the  upper  San  Joaquin   at   Fort   Tejon,  i 
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elegans  in  calyx  character  but  may  be  known  by  its  2-lobed  petals  with  i 
subulate  lobe  in  the  sinus. — (C.  parviflora  Eastw.) 

Heterogaura  californica  Rothrock.  Annual;  petals  purple,  2  lines  long; 
4  of  the  8  stamens  sterile;  ovary  4-celled;  fruit  indehiscent,  with  one  seed 
in  each  cell. — Sierra  Nevada.     Nearly  allied  to  Clarkia. 

7.  EUCHARIDIUM  F.  &  M. 

Small  annuals  with  showy  flowers.  Calyx-tube  linear-elongated  or  almost 
filiform  above  the  ovary.  Petals  3-lobed.  Stamens  4,  not  appendaged  at 
base;  those  opposite  the  petals  wanting.  Otherwise  like  Clarkia.  (Greek 
eucharis,  pleasing.) 

Petals  3-lobed,  the  lobes  nearly  equal 1.   E.  continuum. 

Petals    fan-shaped  and   obcordate,    a   linear    or   spatulate   lobe   proceeding    from   the  deep 

sinus  and  exceeding  in  length  the  lateral  lobes,  which  are  several  times  larger 

2.   E.  bremri 

1.  E.  concinnum  F.  &  M.  Simple  below  or  diffusely  much  branched 
from  the  base,  %  to  2  ft.  high,  nearly  glabrous;  leaves  broadly  to  narrowly 
oblong;  calyx- tube  above  ovary  8  lines  long;  calyx-lobes  crimson,  linear- 
lanceolate,  9  lines  long,  abruptly  recurved  from  the  middle;  petals  rose-purple, 
7  to  12  lines  long,  cuneate-obovate,  3-lobed,  the  middle  broadest  but  little 
larger  than  the  lateral;  filaments  not  at  all  or  scarcely  dilated  at  base  or 
apex,  the  anthers  recurved  after  dehiscence  and  sparsely  short -ciliate ;  capsule 
sessile,  nearly  straight,  %  to  1  in.  long;  seeds  short  subcylindric,  pointed  at 
one  end,  the  other  end  oblique  and  margined  with  a  dense  row  of  short  teeth. 
— (Clarkia  concinna  Greene.) 

Wooded  districts  of  the  Coast  Ranges  at  middle  altitudes,  rarely  in  the 
lowest  foothills:  Humboldt  Co.  to  Santa  Barbara,  especially  common  in  the 
Bay  region.  May-June.  The  three  upper  petals  are  commonly  approximate 
and  ascending,  the  lower  one  opposite  these  and  declined,  thus  making  a  cor- 
olla which  is  physiologically  irregular  and  as  if  bilabiate. 

2.  E.  brewexi  Gray.  Branches  few  and  spreading,  5  to  9  in.  high;  calyx- 
tube  above  ovary  1  to  iy4  in.  long;  petals  a  most  beautiful  luminous  pink, 
fan -shaped  and  obcordate,  about  1  in.  long,  the  rather  deep  sinus  with  a 
linear  or  spatulate  lobe  proceeding  from  it  which  surpasses  the  large  lateral 
lobes;  filaments  clavate-  or  globose-dilated  at  apex;  anthers  linear,  brick- 
red,  3  lines  long,  conspicuously  ciliate;  style  much  longer  than  the  stamens; 
stigmas  white;  capsule  stout,  sessile,  straight,  1%  in.  long;  seeds  as  in  the 
preceding. — (Clarkia  breweri  Greene.) 

Loose-shale  slopes,  San  Carlos  Range  north  to  Mt.  Hamilton,  Mt.  Day  and 
Loma  Prieta;  also  near  the  Geysers,  Sonoma  Co.  (=C.  saxeana  Greene).  Bare 
and  somewhat  local  species.  The  filaments  and  style  are  colored  like  the 
petals.  The  flowers  diffuse  a  most  delicate  fragrance,  recalling  the  honey- 
suckle of  old-time  gardens. 

8.  GODETIA  Spach. 

Mostly  erect  annuals  with  narrow  shortly  petioled  or  sessile  alternate  leaves. 
Flowers  showy,  red,  purple,  cream-color  or  nearly  white,  opening  during  the 
day,  disposed  in  leafy  racemes  or  spikes,  the  inflorescence  sometimes  reduced 
to  but  few  flowers  or  a  single  one.  Calyx  oftqn  colored,  its  lobes  reflexed  in 
anthesis,  or  united  and  turned  to  one  side;  calyx-tube  obconic  or  funnelform. 
Petals  4,  commonly  broad  and  entire,  sometimes  notched  or  2-lobed.    Stamens 
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^  thos«*  opposite  the  petals  shorter;    anthers  Ijasifixed.     Capsule  linear,   rarelv 

"vate,  4-sided  or  terete,  mostly  longitudinally  ribbed,  4-celled,  4-valved.    Seeds 

in  1  or  2  rows,  more  or  less  cubical  or  elongated,  often  obliquely  pointed  at 

one  end,  the  opposite  end  more  or  less  obliquely  truncate;   chalaza  central 

and  the  edges  margined.      (C.  H.   Godet,   1797-1879,  author  of  "Flora  de 

Jura. ' ') 

A.  Flowers  loosely  spicate;  capsule  mostly  terete,  sometimes  ribbed. 
Buds  nodding;  calyx-lobes  remaining  united  and  turned  to  one  side  under  the  open  flower 

1.   G.   biloba. 
Buds  usually  erect 

Calyx-tube  long   (2#   to  5  lines),  the  lobes  remaining  united  and  turned  to  one  side 
under  the  open  flower;  capsule  not  ribbed. 
Flowers  loosely  spicate- paniculate;  capsule  shortly  attenuate  at  apex... 2.  G.  amoena. 
Flowers  spicate  or  on  short  slender  branchlets  of  the  single  main  stem;  capsule  thick, 

blunt  at  apex 3.   G.  blasdalei. 

Calyx-tube   short    (1    to    \y%    lines),    the   lobes   usually   distinct;    capsule   more   or    less 
ribbed. 
Capsule    long   and    slender,    not    strongly    ribbed;    spikes    usually    long    and    flowers 

scattered 4.  G.  quadrivulnera. 

Capsule  short  and  thick,  strongly  ribbed,  hairy;  spikes  short  or  at  least  not  loose 

5.  G.  goddardii 
B.    Flowers  in   dense   clusters;  capsule  4-sided,  8-ribbed. 

Petals  5   to   11   lines  long.  r 

Ovary  hairy;  petals  pale  crimson  with  a  dark  blotch  at  apex 6.  G.  purpurea. 

Ovary   glabrous;   petals   rose-red,   without   blotch 7.    G.    arnottii. 

Petals  large,  \Vi  to  \H  in.  long;  north  coast  of  California 8.  G.  grandiAora. 

1.  G.  biloba  (Dur.)  Wats.  Freely  branching,  1%  to  2  ft.  high,  or  on 
poor  soil  or  in  exposed  situations  frequently  simple  and  less  tall ;  leaves  oblong- 
lanceolate  or  linear,  %  to  2  in.  long,  entire  or  remotely  denticulate,  the  lower 
on  long  slender  petioles;  buds  nodding,  narrowly  ovate,  commonly  abruptly 
tipped  with  a  slender  point;  calyx-lobes  united  and  turned  to  one  side  in 
anthesis,  purplish  brown,  the  tips  not  free  in  the  bud;  petals  broadly  cuneate, 
emarginate  or  with  a  deep  v-shaped  notch  at  apex,  5  to  11  lines  long;  capsule 
4-sided,  weakly  8-ribbed,  5  to  7  (11)  lines  long,  on  pedicels  ^  to  1  line  long; 
calyx-tube  with  a  dense  ring  of  short  white  hairs  at  the  mouth. 

Sierra  Nevada  foothills,  1500  to  2000  ft.;  northern  Contra  Costa  Co. 

2.  G.  amoena  (Lehm.)  Lilja.  Summer's  Darling.  Erect,  simple  or  more 
commonly  branching,  1  to  3  ft.  high;  leaves  linear  to  lanceolate,  narrowed 
at  base  to  a  petiole  or  sessile,  %  to  2  in.  long  (or  with  smaller  ones  fascicled 
in  the  axils),  the  uppermost  half-conduplicate  and  curved;  buds  erect,  rarely 
drooping;  calyx-lobes  united  and  turned  to  one  side  in  anthesis  but  usually  dis- 
tinct at  base,  less  commonly  wholly  distinct,  6  to  11  lines  long,  their  tips  not 
free  in  the  bud;  petals  lilac-crimson  or  red-pink,  often  with  a  darker  central 
splotch  and  base,  abruptly  narrowed  to  a  short  claw,  7  to  11  lines  long; 
stigmas  yellow,  linear,  1%  to  3  lines  long;  ovary  canescent,  sessile  or  very 
shortly  pediceled;  capsule  teretish,  not  ribbed,  tapering  very  slightly  to  each 
end,  1  to  1%  in.  long. 

Near  the  coast  from  the  Santa  Cruz  Mts.  north  to  British  Columbia.  Very 
common  and  showy  on  shady  banks  or  bushy  hillslopes  in  San  Mateo  Co.,  Oak- 
land Hills  and  Marin  Co.    July- Aug. 

G.  BOTTAB  Spach.  Tall;  flowers  pink  or  light  crimson,  showy,  on  pedicels  % 
to  1%  in.  long;  stigmas  oblong  or  elliptic  but  united  at  base  so  as  to  form  a 
swollen  somewhat  cup-shaped  apex  to  the  style. — Monterey  Co.  and  southwa^^  ♦" 
Southern  *  California. 

3.  G.  blasdalei  Jepson.     Stem  erect,  often  stout,  simple  or  with 
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short  strict  branches,  2  to  3  ft.  high,  soon  leafless  except  above;  leaves  ob- 
long to  linear-lanceolate,  acute,  1%  to  1%  in.  long;  herbage  puberulent; 
flowers  essentially  like  those  of  the  large-flowered  form  of  G.  amoena,  but 
petals  notched  at  apex  or  even  deeply  bilobed ;  ovary  thick  below  middle,  taper- 
ing to  base,  and  also  to  apex  something  like  a  rifle  cartridge;  capsule  canes- 
cent,  thick,  terete,  rather  short  (6  to  8  lines  long),  on  pedicels  %  to  2  in. 
long. 

Pt.  Isabel  to  Oakland,  perhaps  now  extinct  in  Alameda  Co.  First  collected 
by  Douglas  but  the  exact  locality  unknown. 

G.  parviflora  Jepson.  Diffusely  branching  from  the  base,  the  branches 
numerous  and  wiry;  calyx  in  bud  4-sided  and  tips  free,  the  lobes  in  anthens 
commonly  distinct;  calyx-tube  pinkish,  long  and  slender  (2%  to  5  lines  long), 
usually  longer  than  the  ovary  and  commonly  swollen  slightly  at  the  summit  of 
ovary;  petals  cuneate-obovate,  rose-red,  4  to  7%  lines  long;  style  nearly  or 
quite  equaling  the  petals;  stigmas  purple,  elliptic,  somewhat  united  at  base; 
capsule  teretish,  rather  strongly  curved. — Monterey  Co.     June. 

G.  viminea  (Dougl.)  Spach.  Erect  with  showy  flowers;  calyx-lobes  lanceolate, 
acuminate,  primly  reflexed;  calyx- tube  2%  to  5%  lines  long;  petals  purplish  or 
crimson,  with  a  large  purple  spot  in  center  or  at  apex;  stigmas  purple,  linear- 
oblong  ;  capsule  4-sided,  with  2  ribs  on  each  side,  or  those  of  the  lateral  faces 
obscure  or  wanting. — Sierra  Nevada  foothills  and  north  to  Oregon. 

4.  G.  quadrivulnera  (Dougl.)  Spach.  Erect,  simple  or  with  simple 
branches  from  below  the  middle,  %  to  1%  ft.  high;  herbage  pubescent  or 
puberulent;  lowest  leaves  obovate  or  oblong,  5  to  11  lines  long,  the  upper 
narrowly  or  broadly  linear,  the  uppermost  lanceolate  and  somewhat  condupti- 
cate,  %  to  1%  in.  long;  flowers  remote;  calyx-lobes  usually  distinct  and  re- 
flexed  (in  the  earliest  flowers  sometimes  united  and  turned  to  one  side); 
petals  lilac  or  pale  crimson,  usually  with  a  spot  at  the  top,  2%  to  5  lines  long; 
ovary  canescent  to  densely  villous;  stigmas  purple,  short-oblong;  capsule 
sessile,  sharply  4-sided,  the  sides  smooth  or  obscurely  ribbed,  often  rather 
strongly  beaked,  %  to  1  in.  long. 

Open  hillsides,  Coast  Ranges  and  Sierra  Nevada  foothills,  the  most  common 
species.     May- June. 

5.  G.  goddardii  Jepson.  Simple  or  sparingly  branched,  1  to  2%  ft.  high, 
foliage  and  buds  as  in  preceding  but  spikes  not  so  lax;  petals  pink-crimson  or 
purple-crimson,  with  or  without  dark  crimson  spot  at  apex,  2%  to  6  lines 
long;  calyx-lobes  primly  reflexed,  in  pairs  or  quite  distinct;  capsule  sessile, 
almost  glabrous  or  canescently  puberulent,  terete,  8-ribbed,  and  with  8  dis- 
tinct but  small  nerves  which  are  median  and  at  the  sutural  angles,  4  to  7 
lines  long. —  (G.  albescens  var.  micropetala  Jepson,  1st  ed.  p.  334,  in  part.) 

Dry  hills  of  the  Coast  Ranges:  Redwood  Creek  (Humboldt  Co.);  Nap* 
Range;  Fish  Ranch  (Contra  Costa  Co.). 

6.  G.  purpurea  (Curtis)  Don.  Typically  simple  and  usually  stoutish,  % 
to  2  ft.  high,  the  flowers  capitately  congested  at  the  summit  or  disposed  in 
the  upper  axils  of  the  leafy  stem,  the  single  flowers  sometimes  replaced  by  a 
cluster  of  2  to  4  and  borne  on  very  short  branchlets;  herbage  minutely  pubes- 
cent; leaves  ovatish-oblong  or  oblong,  obtusish  or  merely  acute,  the  upper 
oblong-lanceolate  or  lanceolate,  entire  or  remotely  denticulate,  sessile  or  very 
shortly  petioled,  %  to  1%  in.  long;  buds  commonly  pilose,  their  calyx-tips  but 
slightly  free;  calyx-tube  2y2  to  Sy2  lines  long;  petals  broadly  cuneate,  trun- 
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eatish  and  eroded  at  apex,  5  to  10  lines  long,  light  crimson,  usually  with  a 
wedge-shaped  darker  spot  in  middle  at  apex ;  stigmas  oval,  purple ;  ovary  shaggy 
villous  or  canescent;  capsule  4-sided,  sessile,  stoutish  and  mostly  short,  5  to  7 
(or  11)  lines  long,  shaggy  or  merely  pubescent,  8-ribbed;  seeds  faintly  granu- 
late on  sides. 

Dry  open  valleys:  Sacramento  and  San  Joaquin  valleys  south  to  Southern 
California;  South  Coast  Ranges.     May. 

7.  G.  anvottii  (T.  &  G.)  Walp.  Simple,  6  to  14  in.  high,  wholly  glabrous; 
leaves  thickish,  rhomboidal-ovate  to  oblong  or  oblong-lanceolate,  entire  or  spar- 
ingly denticulate,  %  to  1^  in.  long,  subsessile;  buds  glabrous,  their  calyx-tips 
free;  flowers  congested  in  a  terminal  head;  calyx- tube  1%  lines  long;  petals 
rose-red,  with  whitiBh  base,  orbicular,  entire,  6  lines  long;  stigma  whitish  or  pale 
crimson;  ovary  deeply  grooved,  quite  glabrous;  capsule  teretish,  8-ribbed,  6 
lines  long. — (G.  lepida  var.  arnottii  Wats.) 

Sandy-clay  plains  of  the  Sacramento  Valley  in  Solano  Co.  The  Douglas 
plant  (type)  has  a  minutely  puberulent  ovary;  exact  locality  unknown.  To 
be  looked  for  between  Monterey  and  San  Luis  Obispo. 

G.  sparsipolia  Jepson.  Simple  or  branching  at  the  base,  11  in.  high; 
flowers  collected  in  a  dense  and  leafy  terminal  cluster,  the  stem  sparsely  leafy 
below;  leaves  linear-oblong,  acute,  %  to  1V6  in.  long,  sessile;  herbage  pubescent 
or  pilose,  the  deeply  grooved  ovary  densely  hairy;  sepals  distinct,  calyx-tube 
narrow,  1%  lines  long;  petals  oblong-ovate,  purplish  with  a  spot  towards  sum- 
mit, 5  lines  long;  stigma  almost  entire,  purple;  style  as  long  as  the  long 
stamens,  about  half  the  length  of  the  petals;  capsule  unknown. — San  Joaquin 
Valley  at  Tracy,  Benj.  Cobb. 

8.  G.  grandifloraLindl.  Dwarfish  but  stout,  simple,  or  with  short  slender 
branches  above  the  base,  8  to  12  in.  high,  very  leafy ;  herbage  minutely  strigu- 
lose;  leaves  oblong,  tapering  strongly  to  apex  and  to  the  short  petiole  at 
base,  %  to  1%  in.  long;  buds  very  large,  1%  to  1%  in.  long,  the  calyx-tips 
not  free;  flowers  in  a  short  spike  or  dense  cluster  of  short  sub  terminal  branch- 
lets;  petals  cuneate-obovate,  retuse  at  apex,  1%  to  1%  in. » long,  rose-red 
with  a  deeper  flush  or  blotch  in  centre;  stigmas  yellow,  linear,  3  lines  long; 
capsule  canescent,  thick  and  short,  %  in.  long,  strictly  sessile;  seeds  in  two 
rows  in  each  cell. — (Oenothera  whitneyi  Gray.) 

North  Coast  from  Duncan  Mills,  Harford,  to  Shelter  Cove,  Bolander. 
Prized  in  cultivation,  the  garden  flowers  4  or  5  in.  across. 

9.    OENOTHERA  L. 

Herbs  with  alternate  leaves.  Flowers  yellow  or  white,  often  turning  green- 
ish or  reddish.  Calyx-tube  prolonged  beyond  the  ovary,  mostly  deciduous, 
the  lobes  4,  reflexed.  Petals  4.  Stamens  8,  equal,  or  those  opposite  the 
petals  shorter,  mostly  versatile,  sometimes  basifixed.  Capsule  chartaceous  to 
woody,  often  contorted  or  sp:rally  co;led,  4-celled,  4-valved,  dehiscent,  in  ours 
sessile.  Seeds  many,  in  1  or  2  rows  in  each  cell,  naked.  (Greek  oinos,  wine, 
and  therea,  pursuit,  name  given  by  Dioscorides  to  some  now  unknown  plant, 
the  roots  of  which  were  eaten  to  incite  desire  for  wine.) 

A.     Calyx-tube   linear   or   filiform,    much   prolonged   beyond   ovary. 

Caulescent;   calyx-tube  linear. 

Flowers  yellow;  tall  biennial 1.   O.  grandiHora, 

Flowers  white;   low   plants. 

Biennial;    calyx-tips  not   free  in  the  bud 2.   O.   trichocalyx. 

Perennial;    calyx-tips  free  in  the  bud 3.   O.  calif ornica. 
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Acaulescent;  calyx-tube  filiform;  flowers  yellow. 

Perennial;  leaves  ovate  or  oblong,  acute;  petals  6  lines  long  or  more 4.  O.  ovate 

Annual;  leaves  linear;  petals  3  to  4  lines  long 5.  O.  graciliAora. 

B.    Calyx-tube  obconic,  little  prolonged  beyond  ovary. 

Caulescent;    flowers    yellow. 

Capsule    sharply    quadrangular,    much    contorted    or    spirally    coiled;    flowers    turning 
greenish;  radical  leaves  in  a  rosette  or  tuft. 
Maritime   species;    procumbent  or   prostrate. 

Petals  3  to  5  lines  long 6.   O.  cheiranthifolia. 

Petals  1  to  2  lines  long 7~  O.  micrantha. 

Interior  species;   erect  or  suberect;  petals  1   line  long 8.   O.  kirteUa. 

Capsule  not  contorted  or  only  slightly,  linear,  terete,  }4  line  wide  or  less;  radical  leaves 
none. 

Petals  1  to  2  lines  long;  anthers  innate 9.  O.  strignlosa. 

Petals  2  to  3  lines  long;  anthers  versatile 10.  O.  dentate 

1.  O.  grandiflora  Ait.  Evening  Primrose.  Biennial,  erect,  usually  sim- 
ple, 2  to  4  ft.  high;  herbage  canescently  puberulent  and  often  hirsute;  leaves 
ovate  to  lanceolate,  4  to  8  in.  long;  calyx- tube  1  to  1%  in.  long,  the  tips 
free  in  the  bud;  petals  yellow,  1  to  1%  in.  long  and  quite  as  broad;  anthers 
versatile,  %  in.  long;  style  disk-shaped  below  the  cyUndric  stigmas;  capsule 
obtusely  quadrangular,  woody,  %  to  2  in.  long,  the  valves  with  a  strong 
midrib;  seed  sharply  angled,  in  2  rows  in  each  cell. 

Sparingly  naturalized:  Alvarado;  San  Francisco;  Purissima  Creek;  San 
Mateo  Co.;  Napa  Valley;  valley  canons  of  the  Sierra  Nevada  (Tosemite, 
Hetch-Hetchy,  etc.).     May- Aug. 

2.  O.  trichocalyx  Nutt.  Biennial;  stems  from  a  straight  taproot,  low, 
very  stout,  upright,  simple  or  more  commonly  branched  from  the  base,  1  ft. 
high,  puberulent,  or  sparsely  pilose  and  almost  glabrous;  leaves  oblong,  taper- 
ing to  both  ends,  petioled,  coarsely  and  rather  remotely  salient-toothed  or 
lobed,  3  to  4  in.  long,  or  the  lowest  longer;  calyx-tips  not  free  in  the  bud; 
bud  (above  calyx- tube)  oblong,  densely  woolly,  nearly  1  in.  long  or  more; 
petals  1  in.  long  or  more,  usually  with  a  deep  sinus;  capsule  terete,  strongly 
thickened  towards  the  broad  sessile  base,  2%  in.  long  or  less,  in  maturity 
strongly  deflexed,  slightly  curved,  woody;  seeds  narrowly  ovate,  mottled, 
somewhat  compressed,  in  1  row  in  each  cell. 

Mt.  Hamilton  Range  (Corral  Hollow)  to  Bakersfield  and  southward  to  the 
Mojave  Desert.    June. 

3.  O.  calif ornica  Wats.  Similar  to  the  preceding  but  stems  more  slender, 
ascending,  from  a  perennial  running  rootstock;  herbage  hoary  pubescent; 
calyx-tips  free  in  the  bud;  bud  (above  calyx-tube)  narrowly  ovate,  villous; 
capsule  not  thickened  at  base;   seeds  oblong,  turgid. 

Sacramento,  Antioch  sandhills  and  the  San  Joaquin  Valley.  Flowers  ves- 
pertine, remaining  open  two  or  three  hours  in  the  morning  or  on  a  cloudy  day 
until  noon. 

4.  O.  ovataNutt.  Golden  Eggs.  Acaulescent;  glabrous  or  the  leaf  mar- 
gins and  veins  beneath  ciliate;  leaves  oblong  to  ovate,  acute,  3  to  6  in.  long, 
mostly  entire,  the  under  ones  narrowed  at  base  to  rather  long  petioles;  calyi- 
tube  very  slender,  3  in.  long,  the  segments  glabrous;  petals  orbicular,  %  in. 
long;  capsules  more  or  less  below  the  surface  of  the  ground,  chartaceous,  1  in. 
long,  tardily  dehiscent;  seeds  in  this  and  the  next  in  2  rows  in  each  cell. 

Common  in  the  Coast  Range  valleys  from  Sherwood  Valley,  Ukiah  and 
Calistoga  to  Marin  Co.,  Berkeley,  San  Francisco,  Millbrae  and  southward  to 
San  Luis  Obispo.     Feb.-Apr. 
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.  O.  graciliflora  H.  &  A.  Acaulescent;  pilose-pubescent;  leaves  erect  or 
ending,  linear,  obscurely  denticulate  or  commonly  entire,  3%  in.  long 
ess;  calyx-tube  beyond  ovary  filiform,  about  1  in.  long,  the  segments  hirsute- 
eecent;  petals  broadly  obovate,  the  broad  shallow  notch  at  apex  with  a 
Idle  tooth  or  acumination,  3  to  4  lines  long;  capsule  coriaceous. 
oothiUs  on  both  sides  of  the  Sacramento  Valley  and  southward  to  Mon- 
y.     Apr.     Petals  often  turning  greenish  or  reddish. 

O.  cheiranthif olia  Hornem.  Stems  decumbent  or  mostly  prostrate,  radi- 
ig  from  a  central  rosette  crowning  the  taproot,  1%  to  2%  ft.  long,  rigid 
tough;  leaves  thick,  canescently  pubescent,  obovate  to  oblong  or  oblong- 
inceolate,  obtuse,  short-petioled  or  the  uppermost  sessile,  %  to  1  in.  long; 
-x-tube  1  to  2  lilies  long;  petals  3  to  5  lines  long,  broader  than  long  and 
e  or  less  truncate  at  apex;  capsule  acutely  quadrangular  or  almost  fluted, 
it,  ehartaceous,  linear-oblong,  %  in.  long,  spirally  once  coiled,  the  attenuate 
x  mostly  spreading;  seeds  in  1  row  in  each  cell  as  in  all  the  following, 
drifting  sandhills:  Oakland,  San  Francisco  and  southward  along  the  coast, 
prering  in  summer,  and  more  or  less  at  all  seasons. 

,  O.  micrantha  Hornem.  Branches  procumbent  from  a  short  primary  axis, 
rigid  or  tough;  pubescence  hirsutulous;  leaves  oblong-lanceolate,  1%  in. 
I,  slightly  undulate,  more  or  less  denticulate;  petals  entire  or  emarginate,  1 
I  lines  long;  capsule  sharply  4-angled,  1  in.  long,  contorted,  often  coiled 
•  a  single  spiral,  slightly  attenuate  upwards,  sparsely  hirsutulous,  less 
rtaceous  than  in  the  last. 
long  the  coast  from  San  Francisco  southward.     May-June. 

O.  hirtclla  Greene.  Simple  or  with  simple  branches  from  the  base,  the 
iches  suberect,  flowering  from  the  base  or  near  it,  9  to  13  in.  high,  hispidly 
ute;  leaves  round  or  oblong-ovate,  subcordate,  crenately  toothed,  crisped, 
>  9  lines  long,  the  radical  oblong  or  oblong-spatulate,  narrowed  to  a  petiole, 
in.  long;  petals  1  line  long;  capsule  quadrangular,  8  lines  long,  contorted, 
spirally  coiled  or  rarely,  submembranous  as  in  the  next  two  species. 
ry  mountain  ridges:  Lake  Co.;  Vaca  Mts.;  Mt.  Diablo;  Pajaro  Hills. 
r.  This  and  the  two  species  preceding  have  radical  leaves  in  a  tuft  or 
tte,  in  this  species  disappearing  rather  early.  The  next  two  species  are 
tout  a  radical  rosette  or  tuft. 

O.  strigulosa  T.  &  G.  Stems  and  branches  slender,  4  to  10  in.  high, 
irst  strict,  at  length  diffusely  branched;  wholly  glabrous  or  minutely  pubes- 
;  with  short  scattered  hairs,  the  ovaries  gray -pubescent ;  leaves  linear,  re- 
ely  low-denticulate,  most  of  them  %  in.  long;  petals  1  to  2  lines  long,  yel- 
aging  to  bright  red;  anthers  innate;  capsule  linear,  straight,  %  to  1% 
long,  %  line  wide. 

ommon  throughout  California,  especially  in  sandy  soil:  Mendocino  Co.; 
•a  Co.;  Calistoga;  Alameda;  San  Francisco;  Southern  California.  May- 
e. 

).  O.  dentata  Cav.  Branched  from  the  base,  bushy,  9  in.  high;  sparsely 
escent  with  short  stiffish  spreading  hairs;  leaves  linear,  mostly  tapering  to 
i  ends,  denticulate,  %  to  %  in.  long,  often  with  smaller  leaves  fascicled  in 
axils;  petals  yellow  changing  to  dull  red,  round-obovate,  2  to  3  lines 
i;  anthers  versatile;  capsule  similar  to  no.  9,  1  in.  long,  arcuate- recurved. 
0.  campestris  Greene.) 
ntioch  and  common  southward  on  the  sandy  San  Joaquin  plains.      Apr.- 
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June.     Var.  ceuciata  Wats,  has  narrowly  obovate  or  oblong  petals  one-half  as 
large. 

Gayophytum  Juss.,  approaches  Oenothera;  very  slender  annuals;  flowers 
small,  white  or  pink;  ovary  2-celled. — The  following  grow  in  the  Sierra 
Nevada.  G.  lasiospermum  Greene;  flowers  small,  the  petals  about  %  line 
long;  seeds  canescent  with  appressed  hairs  (as  also  in  next).  G.  eriospee 
mum  Coville;  flowers  large,  1%  to  3  lines  long.  G.  bamosissimum  T.  it  G.; 
much- forked  above,  mostly  remotely  leafy;  pedicels  Aliform,  elongated;  petals 
iy»  to  3  lines  long;  stigma  rather  small;  capsule  subclavate,  mostly  torulose; 
seeds  glabrous  (as  in  all  the  following),  rather  few,  large,  papillate,  mostly 
dark  colored. — A  common  species.  G.  dippusum  T.  &  G. ;  like  preceding  but 
small-flowered,  the  petals  %  to  1  line  long.  G.  pumilum  Wats. ;  low,  simple  or 
paniculately  few-branched  toward  the  base,  densely  leafy;  pedicels  short  or 
nearly  none;  petals  %  line  long;  stigma  large,  capitate;  capsule  neither 
clavate  nor  conspicuously  torulose;  seeds  numerous,  smooth. 

10.   CIRCAEA  L.     Enchanter's  Nightshade. 

Low  slender  perennials  with  thin  opposite  petioled  leaves.  Flowers  small 
white,  in  terminal  and  lateral  racemes.  Calyx-tube  slightly  produced  beyond 
the  ovary,  the  base  nearly  filled  by  a  cup-shaped  disk,  deciduous;  lobes 
2,  reflexed.  Petals  2,  obcordate.  Stamens  2,  alternate  with  the  petals.  Ovary 
1  or  2-celled,  each  cell  1-ovuled.  Fruit  1-celled,  1 -seeded,  indehiscent,  pear- 
shaped  and  bristly  with  hooked  hairs.  (Circe,  sea-nymph,  daughter  of  the 
Sun  and  of  Perse.) 

1.  C.  pacifica  Asch.  &  Mag.  Stem  from  a  short  rootstock,  usually  simple, 
6  to  14  in.  high ;  herbage  glabrous ;  leaves  orbicular  to  mostly  ovate,  obtuse  to 
cordate  at  base,  acuminate,  obscurely  repand-denticulate  or  almost  entire,  1 
to  2  in.  long,  on  petioles  %  to  1  in.  long;  racemes  bractless;  flowers  %  line 
long;  calyx  white,  with  a  very  short  tube;  fruit  %  to  1  line  long. 

Deep  shades  of  woods:  Olema  Creek,  Marin  Co.,  Eaatwood  (Erythea, 
vi,  117) ;  Cahto  (Mendocino  Co.)  to  Mt.  Shasta,  thence  southward  in  the 
Sierra  Nevada  at  middle  altitudes.     Infrequent.     July. 

HALORAGEAE.     Water-millfoil  Family. 

Perennial  aquatic  herbs,  the  leaves  (in  ours)  in  whorls.  Flowers  sessile  in 
the  axils  of  leaves  or  bracts,  perfect  or  unisexual.  Calyx-tube  coherent  with 
the  ovary,  the  limb  very  short  or  obsolete.  Petals  small  or  none.  Stamens 
1,  4,  or  8.  Ovary  1  to  4-celled;  stigmas  1  to  4.  Fruit  a  1-seeded  indehiscent 
nutlet,  or  4-lobed  and  splitting  into  4  nutlets. 

Leaves   all   entire;    flowers    perfect;    stamen    1 ;    ovary    1 -celled 1.    Hipfuh* 

Immersed  leaves  capillary  dissected:  flowers  polygamous;  stamens  4  or  8;  ovary  4-celled... 

2.    Myriophyllum. 

1.    HIPPURIS  L.     Mare's  Tail. 

Stems  erect,  unbranched.  Leaves  simple,  entire.  Flowers  minute,  usually 
perfect,  sessile  in  the  axils.  Petals  none.  Calyx  limb  a  narrow  entire  rim. 
Stamen  1,  inserted  on  the  anterior  edge  of  the  calyx.  Style  1,  filiform,  stig- 
matic  down  one  side.  Ovary  1-celled,  becoming  a  1-seeded  nutlet.  (Greek 
hippos,  a  horse,  and  oura,  a  tail.) 

1.  H.  vulgaris  L.  Stem  simple,  1  to  2  ft.  long  (commonly  emersed  4  to  7 
in.);  herbage  glabrous;  leaves  about  7  to  10  in  a  whorl,  linear,  acute,  %  in. 
long;  fruit  nearly  1  line  long. 


ARALIACEAE.  285 

toallow  margins  of  ponds  and  about  springs:  Tomales  Bay  (Bot.  Cal.  i,  215)  ; 
rra  Nevada. 

2.    MYRIOPHYLLUM  L. 

leaves  alternate,  or  (in  ours)  whorled,  the  emerged  ones  entire  or  pectinate, 

le  under  water  pinnately  divided  into  capillary  divisions.    Flowers  sessile  in 

axils  of  the  upper  leaves  or  forming  a  terminal  interrupted  spike.    Upper 

rera  generally  staminate,  the  lowest  pistillate,  and  the  intermediate  often 

feet.     Calyx  of  the  pistillate  flowers  4-toothed  or  the  teeth  none,  of  the 

ninate  4-lobed.     Petals  4,  or  none.     Stamens  4  or  8.     Stigmas  4,  recurved 

plumose.      Fruit    splitting    at    maturity    into    4    bony    1-seeded    nutlets. 

■eek  murios,  a  thousand,  and  phullon,  a  leaf.) 

rera    in    a    terminal    interrupted    spike;    petals    early    deciduous;    stamens    8 

1.   M.   spicatum. 

rers  in  the  axils  of  the  emersed  linear  leaves;  petals  subpersistent ;  stamens  4 

2.   M.   hippurioides. 

.  M.  spicatum  L.  Water-Milfoil.  Stems  branching,  1  to  2  ft.  long; 
res  in  whorls  of  3  or  4,  dissected  into  capillary  divisions;  floral  leaves  or 
ets  ovate,  entire  or  serrate  and  usually  shorter  than  the  flowers,  which 
s  form  an  interrupted  spike  1  to  4  in.  long;  nutlets  1  line  long,  fully  as 
ikf  rounded  on  the  back  with  a  deep  groove  between  them. 
takes  and  ponds:  San  Francisco  Peninsula;  Marin  Co.,  Behr.  July- Aug. 
.  M.  hippurioides  Nutt.  Leaves  in  whorls  of  4  or  5;  emersed  ones  linear, 
•ate  or  the  uppermost  nearly  entire,  3  to  5  lines  long;  submersed  ones 
tected  into  capillary  divisions,  1  to  1%  in.  long;  flowers  chiefly  in  the 
Is  of  the  emersed  leaves;  petals  white,  obovate;  nutlets  less  rounded. 
iake  Co.,  Jepson;  Stockton,  San  ford. 

ARALIACEAE.     Aralia  Family. 

hire  herbs  but  the  foreign  species  commonly  shrubs  or  trees.  Very  closely 
ed  to  Umbelliferae,  but  the  stems  solid,  the  petals  not  inflexed  and  the 
ry  2  to  5-celled.  Petals,  stamens  and  styles  5.  Calyx-tube  coherent  with 
ovary,  its  limb  a  mere  rim  with  5  salient  teeth.  Fruit  berry-like,  con- 
ling  as  many  1-seeded  nuts  as  there  are  carpels. — The  cultivated  Ivy,  Hedera 
\x  L.,  belongs  to  this  family  and  climbs  by  its  adventitious  roots. 

1.     ARALIA  L. 

'erennial  herbs  with  alternate  compound  leaves  and  whitish  flowers  in 
deled  umbels.  Embryo  minute.  (Derivation  uncertain.) 
.  A.  calif ornica  Wats.  Ginseng.  Stems  simple,  stout,  6  to  10  ft.  high, 
m  a  large  rootstock  with  milky  juice;  herbage  glabrous,  subulate-scabrous 
the  main  stem;  leaves  ternate,  then  pinnately  3  to  5-foliolate,  1  to  5  ft. 
g;  leaflets  ovate,  sometimes  elliptic,  serrate,  acuminate,  subcordate  at 
e,  %  to  1  ft.  long;  flowers  1%  lines  long,  on  pedicels  %  in.  long;  panicle 
o  1%  ft.  long;  ovary  red,  becoming  a  globular  black  berry  2y2  lines  in 
meter. 

(haded  canons  and  beds  of  mountain  streams,      ('oast  Ranges   (except  the 
er  ranges):  Santa  Lucia  Mts. ;  Oakland  Hills;  Mt.  Tamalpais;   Inverness; 
Norte  Co.     Sierra  Nevada. 

UMBELLIFERAE.     Parsley  Family. 

lerbs  with  commonly  hollow  stems  and  often  dilated  petioles.    Leaves  alter- 
e  or  radical    (opposite  in  Bowlesia  and  in  some  Eryngium  species),  com- 
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|miimu1    (sornciiiurs    simple),    usually    much    incised    or    divided.      Flowers   small 
in  compound   umbels,   or  tbc   umbels   sometimes   simple   or  capitate.     Umbel--* 
when  compound,  with  the  peduncle  divided  at  summit  into  a  number  of  ray** 
each  ray  bearing  a  secondary  umbel  termed  an  umbellet.    Umbellets  common  1 3 
subtended  by  bractlets  (forming  an  involucel) ;  rays  commonly  subtended  t>j 
bracts  (forming  an  involucre).    Calyx- tube  wholly  adnate  to  the  ovary;  caljnc 
teeth  small,  sometimes  obsolete.    Petals  5,  usually  with  an  indexed  tip.    8tamenf 
5,  inserted  on  an  epigynous  disk.     Ovary  inferior,  2-celled,  one  hanging  ovule 
in  each  cell.    Styles  2,  united  below  and  forming  a  swollen  or  cushion-like  base 
(stylopodium).     Fruit  consisting  of  two  carpels  united  by  their  faces  (com- 
missure), flattened  laterally  (i.  e.,  flattened  sidewise  or  contrary  to  the  com- 
missure), or  flattened  dorsally    (i.   e.,  each  carpel  flattened  on  the  back  or 
parallel  with  the  commissure),  or  not  flattened  at  all.    Each  carpel  with  5  ribs 
or  ridges,  one  down  the  back  (dorsal  rib),  2  on  the  edge  near  the  commissure 
(lateral  ribs),  and  2  between  the  dorsal  and  lateral  ribs  (intermediate  ribs). 
Between  the  ribs  are  the  spaces  called  intervals: — the  dorsal  intervals  are  those 
next  to  the  dorsal  rib;  the  lateral  intervals  are  those  next  to  the  lateral  ribs. 
Beneath  the  intervals   (in  the  tissue  of  the  pericarp),  as  also  on  the  com- 
missural side  or  "face,"  are  oil-tubes.      Carpels  1 -seeded,  splitting  apart  at 
maturity,  each  borne  on  a  filiform  division  of  the  receptacle   (or  carpophore) 
which  is  prolonged  between  them.    The  *  *  seed-face ' '  is  against  the  commissure. 
Embryo   small;   endosperm  cartilaginous. — The  inflorescence  is  frequently  ir- 
regularly compound ;  in  a  few  genera  the  fruit  has  no  ribs,  and  in  others  no  oil- 
tubes.     The  number  of  oil-tubes  in  a  given  species,  is,  generally  speaking,  a 
reliable  character  but  it  should  be   noted  that  there  is  here,  also,  more  or 
less  variation.      The  character  of  the  ribs  and  oil-tubes  should  be  ascertained 
by  examination  of  perfectly  mature  fruit. — Many  of  the  species  are  poisonous 
or  have  poisonous  parts,  although  many  others,  such  as  Parsley,  Carrot  and 
Parsnip,  have  edible  organs  and  are  classed  as  food  plants. 

A.  Fruit  covered  ivith  prickles,    tubercles,   or   scales,   or   the   ribs  bristly. 

Fruit   bearing   an   elongated   beak   several   times   longer    than    the   body;    oil-tubes  none; 

annuals   5.  Scakwx. 

Fruit  not  produced  into  a  beak. 
Oil-tubes  obscure;  perennials. 

Fruit  covered   with   hyaline   scales;    ribs  none;    flowers   greenish   white  or  bluish,  n 

dense  peduncled  heads ;  prickly  herbs 3.  Eeykghtm. 

Fruit  bur-like,  covered  with  hooked  prickles;   ribs  none;  flowers  yellow,  or  purple  in 

one   species,   mostly   in    head-like   clusters 4.    Samicuu. 

Fruit  elongated,  its  ribs  upwardly  bristly;  flowers  white,  in  compound  umbels 

6.    OSMOMHIZA. 

Oil-tubes  conspicuous;  flowers  white;  annuals  or  biennials. 
Ribs  armed  with  barbed  or  hooked  bristles. 

Fruit  somewhat  flattened  dorsally;  calyx-teeth  obsolete;  umbels  compound 

7.   Daucvs. 

Fruit  flattened  laterally;  calyx-teeth  obvious;  umbels  simple  or  nearly  simple 

8.  Caucaus. 

Ribs   inconspicuous;    fruit   papillate-roughened;    umbels   irregularly   compound;  di-  or 

tri-chotomous  branching   annual 9.   AriAJTtuM. 

B.  Fruit  not  prickly,  nor  tuber culate,  nor  scaly  {sometimes  hairy). 

Leaves  opposite;   fruit  ovate,   turgid;   ribs  none;   slender  annuals 1.  Bowlesia. 

Leaves  alternate  or  in  a  radical  tuft;  perennials  or  biennials. 
Leaves  simple;   stems  creeping;  umbels  simple  or  proliferous. 

Leaves    orbicular    or    peltate;    oil-tubes    none 2.    Hydiocotyu. 

Leaves  consisting  of  hollow  cylindrical  petioles;  oil-tubes  solitary 19.  LilawMIS. 

Leaves  pinnately  or  ternately  compound,  or  decompound;   umbels  compound. 
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Pruit  not  flattened  dorsally,  sometimes  somewhat  laterally  flattened;  ribs  not  winged. 
Flowers  white,  or  at  least  not  yellow. 

Styles  in  fruit  strongly  recurved  or  deflexed 16.   Eulophus. 

Styles  not  deflexed. 
Oil-tubes  none. 

Fruit    linear   or   elongated,    H    to    1    in.    long 6.    Osmorrhiza. 

Fruit    ovate,    1  Vi    lines   long 10.    Conivm. 

Oil-tubes  present. 

Oil-tubes  solitary  in  the  intervals. 

Umbels  subsessile   in  the  forks  and  terminal  on  the  branches;    fruit  less 

than    1    line   long 12.    Apium. 

Umbels  terminal  on  the  branches. 
Leaves  pinnate  or  bipinnate. 

Leaflets  serrate;  plants  of  marshes  or  stream  banks. 
Ribs  corky,   but   distinct. 

Styles   short    13.    Cicuta 

Styles  elongated   20.    Oenanthe. 

Ribs  confluent,  forming  a  continuous  corky  covering 21.    Berula. 

Leaflets  entire;  ribs  filiform;  plants  of  dry  ground 15.    Carum. 

Leaves  triternately  dissected;  fruit  less  than  1  line  long 14.  Ammi. 

Oil-tubes  2  or  more,  at  least  in  some  of  the  intervals. 

Leaves  simply  pinnate;  bracts  and  bractlets  present 18.   Sium. 

Leaves  2  or  3  times  ternate ;  bracts  and  bractlets  mostly  none 

17.  Pimpinella. 
Flowers  yellow. 

Rather  low  plants;   leaves  mostly  radical;   leaflets  broad 11.    Velaea. 

Tall  leafy  plants;  leaves  dissected  into  Aliform  segments 22.  Foeniculum. 

Fruit  flattened  dorsally;  lateral  ribs  winged. 
Oil-tubes  as  long  as  the  fruit. 

Dorsal    and    intermediate    ribs    winged    or    very    prominent;    flowers    white;    tall 
and  leafy  plants. 

Leaves  pinnate;  oil-tubes  solitary  in  the  intervals.... 23.   Selinum. 

Leaves  ternate,  then  pinnate;  oil-tubes  1  to  3  in  the  intervals. ..  .24.  Angelica. 
Dorsal  and  intermediate  ribs  filiform. 
Acaulescent  or  short-caulescent. 

Wings    corky-thickened;    flowers    commonly    yellow;    tall    plants    with    large 

leaves 25.    Leptotaenia. 

Wings  thin;  flowers  yellow,  white  or  purple;  low  plants 26.  Peucedanum. 

Stems  tall,  angular  and  channeled,  branching  and  leafy;  flowers  yellow 

27.    Pastinaca. 

Oil-tubes    reaching   only   half   way   to   the   base   of   the    fruit;    marginal    flowers   of 

umbel  with  radiately  enlarged  corollas;  tall  coarse  plants 28.  Heracleum. 

1.    BOWLESIA  R.  &  P. 

Delicate  annuals  with  stellate  pubescence,  opposite  simple  leaves  and  scarious 
lacerate  stipules.  Umbels  simple,  few-flowered,  on  short  axillary  peduncles. 
Flowers  white,  minute.  Calyx-teeth  prominent.  Fruit  ovate,  somewhat  flattened 
laterally,  with  narrow  commissure;  carpels  turgid,  becoming  depressed  on  the 
back.  Bibs  and  oil-tubes  none.  (Wm.  Bowles,  1705-1780,  Irish  naturalist  and 
traveler.) 

1.  B.  lobata  R.  &  P.  Stems  mostly  branching  at  the  base,  weak  and 
trailing,  %  to  2  ft.  long,  flowering  from  the  base;  leaves  thin,  mostly  5-lobed, 
broader  than  long,  usually  heart-shaped  at  base,  the  lobes  entire  or  some  of  them 
1  or  2-toothed,  %  to  1  in.  broad;  petioles  1  to  3  in.  long  or  the  upper  shorter; 
umbels  1  to  4-flowered;  fruit  1  line  long. 

Shaded  places  in  the  hills:  Coast  Ranges (  Petaluma,  Berkeley,  San  Fran- 
cisco) ;  Sierra  Nevada  to  Southern  California,  eastward  to  Arizona  and 
Texas.  Coulter  and  Rose  have  named  the  North  American  plant  B.  septen- 
trionalis  (Mong.  Umbel.,  p.  31).  Our  plants  may  well  be  distinct  from  anv 
South  American  forms  and  if  so  the  distinction  is  susceptible  of  exi 
sion  in  terms  of  plant  structure  as  well  as  of  geography. 
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2.  HYDROCOTYLE  L. 

Perennial  herbs  without  erect  stems,  the  peduncles  and  leaves  from  creeping 
stems  or  rootstocks.  Leaves  simple,  round  in  outline,  long-petioled.  Flowers  in 
a  small  umbel,  or  disposed  in  2  or  more  umbels  which  are  proliferous  one 
above  the  other.  Fruit  flattened  laterally,  suborbicular,  acutely  margined  and 
with  one  or  2  ribs  on  each  side.  Oil-tubes  none.  (Greek  hudor,  water,  and 
cotule,  a  low  vessel,  the  peltate  leaves  of  some  species  being  saucer-shaped.) 

Leaves    not    peltate.    5    or    6-cleft;    umbels    simple 1.    H.    ranunculoidti. 

Leaves  peltate,  slightly  crenate;  umbels  proliferous. 

Fruit  notched  at  base  and  apex 2.  H.  prolifera. 

Fruit  not  notched    3.    H.  cuntata. 

1.  H.  ranunculoides  L.  f.  Water  Pennywort.  Stems  floating  or  creep- 
ing in  mud,  rooting  at  the  nodes;  herbage  glabrous;  leaves  orbicular,  5  or 
6-cleft,  the  lobes  crenate,  1%  in-  broad  or  less;  petioles  3  to  5  in.  long; 
peduncles  1  to  2  in.  long,  reflexed  in  fruit;  pedicels  %  line  long;  fruit  ovoid, 
1  line  broad  or  broader;  ribs  obscure. 

Pools  or  muddy  shores,  often  floating  in  rather  deep  water:  San  Francisco 
to  San  Jose,  south  to  Southern  California,  north  to  Washington  and  east 
across  the  continent. 

2.  H.  prolifera  Kell.  Marsh  Pennywort.  Descending  branches  of  toe 
root  stock  tuberous-enlarged ;  umbels  proliferous,  one  above  the  other  in  3  or  4 
whorls  (each  whorl  5  to  15 -flowered)  ;  leaves  orbicular-peltate,  emarginate  at 
base,  slightly  crenate,  1 V4  to  1%  in.  broad,  petioles  10  to  13  in.  long; 
peduncles  nearly  as  long ;  pedicels  1  to  3  lines  long ;  mature  fruit  1  line  long 
and  slightly  broader,  slightly  notched  at  base  and  apex. 

Marshes  about  San  Francisco,  thence  to  the  lower  Sacramento  and  lower 
San  Joaquin  rivers. 

3.  H.  cuneata  C.  &  R.  Habit  of  H.  prolifera ;  fruit  tapering  to  the  pedicel 
by  a  very  distinct  cuneate  base. 

Suisun  Marshes  to  Southern  California,  thence  east  to  Texas. 

3.    ERYNGIUM  L.    Button  Snakeroot. 

Perennials  with  clustered  fibrous  roots,  often  dichotomously  branching  stems, 
prickly  involucres  and  often  prickly  leaves.  Leaves  opposite,  or  the  upper  some- 
times alternate,  simple,  commonly  oblanceolate  and  spinulose-semte  or 
incised,  or  the  radical,  when  growing  in  water,  with  fistulous  petioles  and  the 
blade  more  or  less  obsolete.  Flowers  greenish  white  or  bluish,  condensed  in 
heads ;  heads  terminal  on  the  branches  or  on  short  peduncles  in  the  forks ;  bracts 
spinose,  conspicuous;  bract  lets  usually  spinose-tipped.  Calyx-lobes  persistent 
on  the  fruit.  Fruit  covered  with  whitish  thin  scales;  ,ribs  obsolete.  Oil-tubes 
none.     (Greek  name  used  by  Dioscorides.) 

Heads  greenish. 

Calyx-lobes   in   fruit   longer   than   the   styles. 

Bracts  and  bractlets  entire,  callous-margined 1.  E.  onM***- 

Bracts  and  bractlets  spinulose,  at  least  toward   the  base 2.  E.  vasty** 

Calyx-lobes  in   fruit  shorter   than   the  styles 3.  E.  jepsow. 

Heads  very  blue   4.   £.  art tmfaf«M. 

1.  E.  armatumC.  &  R.  Coast  Eryngo.  Diffusely  branching,  the  stems 
3  to  5  or  10  in.  long;  leaves  broadly  oblanceolate,  incised  or  merely  serrate, 
the  teeth  spinose;  bracts  and  bractlets  very  prominent,  broadly  lanceolate, 
strongly   spinose-tipped,   with   an   entire   callous  margin,   sometimes  scariotts- 
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winged  at  the  very  base,  7  lines  long  or  less;  calyx-lobes  longer  than  the  styles, 

narrowed  at  apex  into  a  sharp  point  or  cusp. 
Lowlands  near  the  coast  from  Monterey  to  Berkeley,  Pt.  Reyes  and  Peta- 

huna^  often  abundant. 
2.    E.  vaseyi  C.  &  R.  Coyote-thistle.     Plants  growing  in  shallow  vernal 

pools  and  showing  two  vegetative  stages:  earliest  leaves  all  fistulous,  jointed, 

and  radical,  disappearing  with  the  drying  up  of  the  pools  and  succeeded  by 
leafy  stems;  stems  stout,  erect,  more  or  less  branching,  commonly  8  to  13  in. 

(or  sometimes  2  ft.)  high;  lower  leaves  narrowly  oblanceolate,  spinulose, 
somewhat  incised  or  bearing  small  lanceolate  lobes  below,  4  to  8  in.  long,  the 
upper  much  shorter;  bracts  spinose,  spinulose  toward  the  base,  6  to  10  lines 
long,  much  surpassing  the  bractlets;  bractlets  surpassing  the  flowers,  similar; 
fruit  with  abruptly  cuspidate  calyx-lobes  longer  than  the  short  styles. 

Low  places  in  fields,  Sacramento  and  San  Joaquin  valleys  and  west  to 
Monterey  Co.     May-June. 

3.  E.  jepsonii  C.  &  R.  Button-thistle.  Plants  growing  in  shallow 
vernal  pools,  the  earliest  leaves  all  fistulous  and  radical,  jointed  at  intervals  (Va 
to  2  in.),  %  to  1%  ft.  long;  fistulous  leaves  disappearing  with  the  drying 
up  of  the  pools  and  leafy  stems  arising;  stems  slender,  freely  branching, 
1%  to  1%  ft.  high;  leaves  oblanceolate,  spinulose,  sometimes  incised,  narrowed 
at  base  to  a  slender  spinulose  petiole;  heads  l1^  to  3  or  4  lines  broad,  sur- 
passed by  the  bracts;  bracts  about  5  to  10  lines  long,  with  few  short  bristles 
at  base;  bractlets  with  a  broad  scarious  margin  at  base,  not  spinulose;  calyx- 
obes  oblong  or  lanceolate,  cuspidate,  much  shorter  than  the  long  styles. — (E. 
talifornicum  Jepson.) 

Low  places  in  valley  fields  and  flats  in  the  hills:  Alameda  and  Napa 
*os.9  and  north  and  south  in  the  Coast  Ranges. 

4.  E.  articulatum  Hook.  Blue-thistle.  Erect,  sparingly  branched  above, 
-  to  3  ft.  high;  herbage  with  a  strong  disagreeable  odor;  lower  leaves  fistulous, 
elongated,  jointed;  upper  leaves  sometimes  opposite;  heads  ovoid,  4  to  7 
ines  high;  bracts  narrowly  linear,  elongated,  more  or  less  spinulose-serrate ; 
>ractlets  blue,  lanceolate,  entire,  more  or  less  scarious-margined ;  calyx-lobes 
finish,  lanceolate,  equaled  by  the  styles. 

Suisun  Marshes,  lowlands  along  sloughs  of  the  lower  Sacramento  River  and 
lorth  to  Oregon  and  Idaho.  A  bee-plant;  "in  western  Sacramento  Co.  bees 
rill  gather  100  pounds  to  the  hive  this  fall  season." — M.  C.  Richter,  1910. 

4.     SANICULA  L.     Snake-boot. 

Glabrous  perennials  with  naked  or  few-leaved  stems,  usually  much-divided 
eaves,  and  irregularly  compound  few-rayed  umbels.  Involucres  of  leaf-like 
oothed  bracts.  Involucels  of  small  usually  entire  bractlets.  Flowers  greenish, 
rellow  or  purple,  of  two  sorts,  perfect  (fertile)  and  staminate  (sterile),  both 
and  in  the  same  umbellet,  the  staminate  often  pediceled.  Umbellets  capitate 
ind  here  called  heads.  Calyx-teeth  slightly  foliaceous,  persistent.  Fruit 
ubglobose  or  obovoid,  without  ribs,  densely  covered  with  tubercles  which  end 
n  hooked  prickles.  Oil-tubes  many  and  irregularly  distributed.  (Diminutive 
rorm,  derived  from  Latin  sanere,  to  heal,  certain  species  used  in  medicine.) 

I.   Fruit  pediceled  or  stipitate;  leaves  palmately   lobed  or  divided;  stem  or  stems  from 

a  stoutish  taproot. 

bractlets  conspicuous,  much  exceeding  the  heads;  plants  prostrate  or  decumbent 

1.   £.  arctopoid 
Iractlets  inconspicuous,  not  exceeding  the  heads ;  plants  erect 2.  5".  metuie, 
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B.  Fruit  neither  pediceled  nor  stipitate. 

Stem  or  stems  from  the  more  or  less  thickened  crown  of  a  taproot 

Flowers  purple;  leaves  bipinnatind,  the  main  divisions  decurrent  on  the  toothed  rachts; 

hill  species 3.  5*.  bipinuatiHia. 

Flowers  yellow. 

Leaves  entire  or  some  3-parted ;   Bay  flats 4.  S.  maritim. 

Leaves  palmately  cleft  or  divided  (the  main  divisions  confluent  below);  coast  species.. 

5.  5".  laciniat*. 
Stem   from  a  tuber. 

Leaves  twice  or  thrice  pinnate,  of  distinct  small  leaflets;  tuber  vertically  elongated 

6.    S.   bipiwwti. 
Leaves  twice  or  thrice  ternate,  then  pinnately  dissected;  tuber  globose ....  7.  S.  tuberon. 

1.  S.  arctopoides  H.  &  A.  Yellow  Mats.  Prostrate  or  decumbent,  the 
plants  %  to  1  ft.  in  diameter,  conspicuous  because  of  the  yellowish  foliage; 
main  stem  from  a  taproot,  short,  bearing  a  tuft  of  leaves  and  several  diver- 
gent naked  branches  often  longer  than  the  leaves,  each  bearing  an  umbel  of 

1  to  4  rays;  rays  short  or  as  much  as  5  in.  long;  leaves  2  to  2%  in.  broad. 

2  to  4%  in.  long  including  the  broadly  margined  petiole,  palmately  parted 
into  3  divisions  which  are  again  cleft,  the  whole  margin  laciniately  cut  into 
slender  unequal  teeth,  almost  as  if  fringed,  or  again,  the  lanceolate  spreading 
segments  subentire;  bracts  similar;  heads  3  lines  in  diameter,  surrounded 
by  conspicuous  involucels  of  8  to  13  oblong  entire  bractlets  5  to  7  lines  long, 
or  4  or  5  much  shorter  than  the  others;  flowers  yellow;  fruit  1  to  1%  lina 
long,  naked  at  base,  with  long  bristles  above. 

Open  or  brushy  hills  of  the  seaward  Coast  Ranges  from  Monterey  to  San 
Francisco,  Mt.  Tamalpais,  Mendocino  and  northward  to  British  Columbia. 

2.  S.  menziesii  H.  &  A.  Gamble- weed.  Stem  1  to  3%  ft.  high,  one  from  a 
stoutish  taproot,  simple  below,  paniculately  branching  above,  1  to  2  ft.  high; 
leaves  round-cordate  in  outline,  1  to  2  in.  broad,  palmately  and  deeply  3  to  5- 
lobed,  the  broad  segments  sharply  lobed  or  incised  with  mucronate  teeth,  bat 
not  toothed  to  the  very  base;  rays  few,  *4  to  2  in.  long;  bracts  small,  leaf -like; 
bractlets  6  to  8,  small,  entire;  flowers  yellow,  the  sterile  ones  short-pediceled 
or  nearly  sessile;  fruits  covered  with  strong  bristles,  1*4  lines  long,  distinctly 
stipitate,  4  to  9  in.  each  head,  at  length  divergent. 

Shady  woods  of  the  hills  from  Southern  California  to  British  Columbia 
in  both  the  Coast  Ranges  and  Sierra  Nevada,  common. 

Var.  nudicaulis  Jepson,  n.  comb.  Branches  sub-basal,  scapiform;  leaves 
long-petioled,  thinnish,  less  deeply  parted,  sinuses  more  nearly  closed  and  the 
segments  less  lobed;  bracts  leaf -like,  broad. — "California,  Douglas,"  de- 
scribed from  the  specimen  in  the  Kew  Herbarium  (S.  nudicaulis  H.  &  A.). 

The  following  species  of  the  Sierra  Nevada  have  the  leaves  ternate  with 
the  main  divisions  on  distinct  petiolules:  S.  nevadensis  Wats.  8iena 
Sanicle.  Plants  low,  the  spreading  peduncles  arising  in  a  cluster  from  near 
the  base. — Alt.  5,000  to  6,000  ft.  S.  septentrionalis  Greene.  Plants  erect 
the  peduncles  arising  singly  along  the  stem. — Nevada  Co.  northward  to  British 
Columbia. 

3.  S.  bipinnatifida  Dougl.  Purple  Sanicle.  Plants  %  to  3  ft.  high,  the 
herbage  disposed  to  be  purplish;  taproot  deep-seated,  its  thickened  multicipital 
crown  bearing  a  cluster  of  leaves  and  several  stems,  which  are  leafy  mainlj  or 
wholly  towards  the  base;  leaves  2y2  to  4  in.  long,  mostly  triangular  in  outline, 
pinnately  3  to  7-parted,  the  divisions  distant,  decurrent  on  the  racbis  as  a 
toothed  wing,  and  cut  into  oblong  or  ovate  unequally  toothed  or  serrate  lobes; 
flowers  purple,  borne  in  dense  heads  2Va   to  4  lines  in  diameter,  the  sterile 
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pediceled;  umbels  irregular,  with  long  or  short  rays,  small  leaf -like  bracts  and 
small  lanceolate  bractlets;  fruit  covered  all  over  with  bristles. 

Grassy  slopes  in  the  hills:  Coast  Ranges  and  the  Sierra  Nevada  foothills 
southward  to  Southern  California  and  northward  to  the  Columbia  River.  Com- 
mon. 

4.  S.  maritima  Kell.  Dobie  Sanicle.  Plants  12  to  15  in.  high,  the  stout 
stem  from  a  much-thickened  root;  basal  leaves  rather  numerous,  elliptical  to 
orbicular,  entire  or  slightly  serrate,  1  to  3  in.  long  on  petioles  4  to  6  in.  long; 
cauline  leaves  few,  3 -parted  into  obovate  or  roundish  divisions  (as  are  some- 
times the  basal  leaves)  with  sub-entire  or  coarsely  toothed  margins;  peduncles 
few,  elongated;  umbel  with  1  to  4  rays  1  to  2*£  in.  long;  involucre  of  leaf- 
like  bracts;  involucel  of  many  small  lanceolate  bractlets;  flowers  yellow,  the 
sterile  ones  short  -pediceled ;  fruit  bristly,  somewhat  naked  below,  lVa  lines 
long;  seed-face  concave,  with  a  very  prominent  median  longitudinal  ridge. 

Local  species  of  low  and  wet  adobe  lands  in  the  vicinity  of  salt-marshes  bor- 
dering San  Francisco  Bay;  near  Alameda  (where  collected  by  Dr.  Kellogg) 
and  Potrero  hills,  San  Francisco,  the  only  recorded  localities. 

5.  S.  laciniata  H.  &  A.  Coast  Sanicle.  Plants  6  to  15  in.  high;  stem 
from  a  medium  taproot,  the  branches  few  and  disposed  to  diverge;  leaves 
mainly  basal,  roundish  in  outline,  y2  to  1  in.  long,  palmately  3-cleft  or  -parted, 
the  divisions  incisely  lobed  or  laciniate  with  spreading  teeth,  their  petioles 
1  to  2  in.  long,  upper  leaves  and  foliaceous  involucres  similar  but  reduced; 
umbel  with  2  to  5  unequal  rays  ( %  to  l1/*  in.  long),  or  one  or  two  of  the 
rays  again  umbellate;  flowers  yellow,  subtended  by  an  involucel  of  oblong- 
ovate  or  lanceolate  bractlets  1  line  long;  sterile  flowers  long-pediceled ;  fruit 
prickly,  somewhat  naked  below,  1%  lines  long. 

Slopes  of  the  coast  hills  from  Mendocino  Co.  to  San  Diego.    Apr. 

6.  S.  bipinnata  H.  &  A.  Poison  Sanicle.  Plant  erect,  the  herbage  with 
a  strongly  aromatic  odor;  stem  from  an  elongated  tuber-like  root,  usually  simple 
below,  %  to  2  ft.  high;  leaves  chiefly  basal,  2  to  3  in.  long,  twice  or  thrice 
pinnate,  the  ultimate  divisions  obovate  or  oblong,  3  to  4  lines  long,  not  decur- 
rent;  umbel  with  3  or  4  rays  and  leaf-like  bracts;  flowers  yellow,  the  heads  2 
lines  in  diameter  and  subtended  by  several  small  more  or  less  united  bractlets; 
fruit  tuberculate,  the  tubercles  tipped  with  stout  hooked  bristles. 

Shady  woods  in  the  low  hills:  Coast  Ranges  and  Sierra  Nevada.  Apr. 
Reputed  poisonous  to  cattle. 

7.  S.  tuberosa  Torr.  Turkey-pea.  Stem  from  a  globose  tuber,  5  to  9  in. 
high,  simple  or  divided  at  or  near  the  surface  of  the  ground  into  2  to  5  long 
peduncle-like  often  divergent  branches,  each  irregularly  di-  or  tri-chotomous, 
the  divisions  ending  in  1  to  4-rayed  umbels  and  commonly  with  pedunculate 
heads  in  the  forks;  leaves  once  or  twice  termite,  then  pinnatifid,  usually  very 
finely  dissected  into  acutish  segments;  involucres  of  leaf-like  bracts;  involucels 
of  small  ovate  or  lanceolate  partially  united  bractlets;  heads  2  to  3  lines  broad; 
flowers  yellow,  the  sterile  on  pedicels  1  to  3  lines  long;  fruit  flattened  later- 
ally, tuberculate  but  not  at  all  bristly,  1  line  long. 

Rocky  or  gravelly  slopes  in  the  foothills  and  up  to  5,000  ft.,  ('oast  Ranges 
and  Sierra  Nevada,  southward  to  San  Diego  and  Lower  California. 

S.  saxatilis  Greene.  Stems  numerous,  from  a  thick  root,  branching  and 
spreading  from  the  base;  ultimate  leaf-segments  broad,  coarsely  toothed;  flow- 
ering branches  repeatedly  di-chotomous;  flowers  salmon-color;  upper  tubercle! 
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on  the  fruit  tipped  with  a  reduced  subulate  and  hooked  bristle;  otherwise  like 
8.  tuberosa. — Summit  of  Mt.  Diablo,  Greene,  June,  1892. 

5.  SCANDIX  L. 

Annuals  with  dissected  decompound  leaves.  Flowers  white,  polygamous,  in 
compound  umbels.  Staminate  flowers  with  stamens  and  green  disk,  and  occa- 
sionally with  short  styles;  pistillate  flowers  with  long  styles,  purple  disk  and 
no  at  a  me  lis.  Rays  commonly  2,  rarely  1  or  3.  Involucre  none  or  of  one  bract. 
Involucels  of  several  bractlets.  Petals  unequal,  the  outer  larger.  Fruit  linear, 
flattened  laterally,  muricate,  prolonged  into  a  beak  several  times  longer  than 
the  body.  Ribs  prominent.  Oil-tubes  none.  Seed-face  sulcate.  (The  Greek 
name.) 

1.  S.  pecten-veneris  L.  Shepherd's  Needle.  Erect,  simple  or  branching, 
5  to  16  in.  high,  somewhat  hispidulous;  leaves  2  or  3  times  pinnately  dissected 
into  linear  acute  segments  less  than  %  line  wide;  bractlets  2  or  3 -toothed  at 
apex  or  entire;  rays  }£  to  1  in.  long;  pedicels  very  short;  body  of  fruit  4  lines 
long,  bearing  a  straight  flattish  beak  1%  in.  long,  its  edges  hispidulous. 

Naturalized  from  Europe:  Napa  Valley;  Sonoma  Valley;  Santa  Rosa;  Olema 
(1910);  Berkeley. 

6.  OSMORRHIZA  Raf.    Sweet  Cicely. 

Perennials  with  thick  aromatic  roots.  Leaves  mostly  radical  and  ternately 
compound.  Flowers  white,  in  compound  umbels.  Calyx-teeth  obsolete.  In- 
volucre reduced  or  obsolete.  Involucels  present  or  none.  Fruit  linear  or  linear- 
oblong,  acute  at  summit,  rather  prominently  attenuate  at  base;  glabrous  and 
smooth  or  bristly  along  the  ribs;  carpels  pentagonal  in  cross  section,  with 
equal  ribs.  Oil-tubes  none  in  mature  fruit.  Seed-face  concave  to  very  deeply 
sulcate.     (Greek  osme,  odor,  and  rhiza,  root.) 

1.  O.  nuda  Torr.  Common  Sweet  Cicely.  Stems  glabrous,  2%  ft.  high 
or  less ;  leaves  hispidulous,  especially  on  the  petioles,  biternate,  5  in.  long,  the 
cauline  much  reduced ;  leaflets  ovate  or  elliptical,  3-lobed  or  -cleft  and  serrate, 
often  narrowly  or  broadly  cuneate  at  the  entire  base,  %  to  2%  in.  long;  rays 
2  to  4  in.  long  or  less;  pedicels  4  to  7  lines  long;  involucels  none;  fruit  slen- 
derly attenuate  at  base,  upwardly  bristly  on  the  ribs,  7  or  8  lines  long;  seed- 
face  sulcate. 

Common  in  shady  woods  near  the  coast:  Napa  Valley;  Mt.  Tamalpais; 
Berkeley;  Mt.  Diablo;  San  Mateo;  Santa  Cruz. 

O.  brachypoda  Torr.  Erect,  ll/2  to  1%  ft.  high,  nearly  or  quite  glabrous; 
leaves  ternately  compound;  leaflets  laciniately  cleft  and  serrate,  mucronulate, 
%  to  1*4  in.  long;  umbel  1  to  4-rayed,  rays  2  in.  long;  pedicels  1  line  long; 
involucre  mostly  absent;  involucels  of  linear  acuminate  bractlets;  fruit  7  to 
9  lines  long,  the  ribs  armed  with  bristles  pointed  upward;  seed- face  deeply 
concave  or  even  involute. — Sierra  Nevada;  Monterey  Co.  (ace.  Bot.  Cal.).- 

O.  occidentalis  (Nutt.)  Torr.  Sierra  Sweet  Cicely.  Puberulent  or  nearly 
glabrous ;  leaves  2  or  3  times  ternate ;  leaflets  oblong-lanceolate,  serrate,  1%  to 
3%  in.  long,  some  of  them  sparingly  incised  or  obliquely  lobed  on  one  side  by 
a  deep  incision  toward  the  base;  umbel  with  5  to  12  rays  1  to  5  in.  long; 
pedicels  1  to  3  lines  long;  bracts  1  or  2  or  none;  fruit  7  to  12  lines  long, 
glabrous,  with  prominent  acute  not  bristly  ribs ;  seed-face  very  concave. — Sierra 
Nevada;  attributed  to  the  Bay  region  by  Greene. 

7.  DAUCUS  L. 
Bristly  or  hispid  annuals  or  biennials  with  dissected  decompound  leaves  and 
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white  flowers.  Umbels  compound,  concave,  surrounded  by  cleft  foliaceous 
bracts  and  borne  on  long  peduncles.  Involucels  of  entire  or  toothed  bractlets. 
Calyx-teeth  obsolete.  Fruit  somewhat  flattened  dorsally.  Primary  ribs  slender, 
bristly;  secondary  ribs  with  a  single  row  of  prominent  barbed  prickles.  Oil- 
tubes  as  in  Caucalis.     (Daukos,  the  Greek  name.) 

Involucre  divided  into  short  linear  or  lanceolate  segments;  rays  mostly  2  to  5  lines  long 

or   more 1.   D.   pusillus. 

Involucre  divided  into  elongated  filiform  segments;  rays  1  to  2^  in.  long.  ...2.  D.  carota. 

1.  D.  pusillus  Michx.  Rattlesnake  Weed.  Plants  4  to  7  in.  high;  stems 
and  peduncles  retrorsely  hispid;  leaves  finely  dissected  into  linear  segments; 
rays  mostly  2  to  5  lines  long,  sometimes  as  much  as  1  or  1^  in.  long,  some- 
what unequal;  pedicels  very  unequal,  commonly  1  or  2  lines  long  or  almost 
wanting;  fruit  1%  to  2  lines  long. 

Throughout  California  in  the  hill  country.  Apr.  The  herbage  is  in  rural 
repute  as  an  antidote  for  the  bite  of  the  rattlesnake,  whence  "Yerba  de 
Vibora"  of  the  Spanish-Calif ornians. 

2.  D.  carota  L.  Carrot.  Biennial;  root  fleshy,  conical;  stems  erect, 
branching,  hispid,  2  or  3  ft.  high;  leaves  many  times  dissected  into  small 
linear  or  lanceolate  segments;  segments  of  the  involucre  linear-lanceolate  or 
subulate;  rays  very  numerous,  1  to  2  in.  long;  umbels  in  fruit  2  to  4  in.  broad, 
concave  and  like  a  bird's  nest;  fruit  2  lines  long. 

An  escape  from  gardens,  locally  naturalized  in  valley  lands:  Alameda;  Santa 
Clara  Co. 

8.  CAUCALIS  L. 

Rough  hispidulous  annuals  with  decompound  leaves  dissected  into  small  seg- 
ments. Flowers  white,  in  simple  or  nearly  simple  umbels.  Calyx-teeth  prom- 
inent. Fruit  flattened  laterally.  Primary  ribs  5,  filiform,  bristly;  secondary 
ribs  4,  prominent,  winged,  bearing  barbed  or  hooked  prickles.  Oil-tubes  sol- 
itary in  the  intervals,  t.  e.,  under  the  secondary  ribs,  2  on  the  face.  (Kaukalis, 
the  Greek  name.) 

Umbels  small  and  condensed,  scattered  along  the  stems  opposite  the  leaves,  on  peduncles 

1   or  2  lines  long   1 .   C.   nodosa. 

Umbels  terminal  or  at  the  upper  nodes,  on  peduncles  1  to  2  in.  long.... 2.  C.  microcarpa. 

1.  C.  nodosa  Hudson.  Knotted  Hedge  Parsley.  Erect,  the  stems  with 
few  branches,  retrorsely  scabrous;  leaves  pinnate  (lower  5  in.  long  including 
petiole,  the  upper  successively  shorter)  ;  leaflets  bipinnately  dissected ;  umbels 
scattered  along  the  stems  opposite  the  leaves,  on  very  short  peduncles  (1  or 
2  lines  long),  simple  or  with  a  supplementary  short  proliferous  umbel;  flowers 
white;  fruits  1%  to  2  lines  long,  those  on  the  outside  of  the  umbel  with  the 
exterior  carpel  densely  covered  with  hooked  bristles,  the  inner  carpels  as  well 
as  the  inner  fruits  smooth  or  at  least  only  with  tubercles. 

Naturalized  from  Europe,  locally  common  on  openly  wooded  hills:  Vacaville; 
Napa  Valley;  Marin  Co.;  Mokelumne  Hill  (1894);  Folsom  (1883). 

2.  C.  microcarpa  H.  &  A.     Erect,  slender,  6  to  9  in.  high ;   leaves  2  or  3 
times  ternate  and  much   dissected,  slightly   hispid;    peduncles   solitary   at   the 
ends  of  the  branches  or  in  clusters  of  2  or  3  at  the  upper  nodes,  1  to  2  in 
long,  bearing  unequally  rayed  umbels;   rays  3  to  6,  8  lines  long  or  less; 
volucre  of  foliaceous  dissected  bracts;  involucels  of  entire  or  somewhat  div; 
bractlets;  fruit  oblong,  2  lines  long,  armed  with  rows  of  hooked  prickles. 

Coast  Ranges  and  Sierra  Nevada,  widely  distributed  but  not  common:  Si 
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Lucia  Mts.;  New  Idria;  Bodega  Pt.;  Vaca  Mts. ;  Hupa  Valley;  Sites;  Moke- 
limine  Hill;  Kaweah. 

9.  APIASTRUM  Nutt. 

Small  branching  glabrous  annual  with  dissected  leaves.  Flowers  small,  white, 
in  irregularly  compound  umbels.  Rays  and  pedicels  unequal.  Involucre  and 
involucels  none.  Calyx-teeth  wanting.  Fruit  somewhat  laterally  compressed, 
elliptic-cordate,  more  or  less  tuberculate.  Oil-tubes  solitary  in  the  intervals,  2 
on  the  face.  Seed-face  narrowly  concave.  (Apium,  Celery,  and  aster,  Latin 
suffix  meaning  wild.) 

1.  A.  angustifolium  Nutt.  Erect,  di-  or  tri-chotomously  branched  from  the 
base,  4  to  8  (or  15)  in.  high;  leaves  opposite  below,  twice  or  thrice  ternately 
dissected  into  linear  segments  Vi»  to  1  in.  long;  umbels  sessile  in  the  forks  or 
opposite  the  upper  leaves,  consisting  of  2  or  3  umbellets  borne  on  unequal  ray? 
(1  in.  long  or  less),  and  of  1  or  2  usually  sessile  or  sometimes  pediceled  flowers 
in  the  center;  umbelletfl  3  or  4-flowered,  the  pedicels  unequal  (4^6  lines  longer 
less)  or  1  flower  sessile;  fruit  cordate,  broader  than  high,  less  than  1  line  long, 
papillate-roughened  all  over;  ribs  inconspicuous. 

Dry  mountain  slopes  of  the  Coast  Ranges  and  Sierra  Nevada;  frequent 
Apr.-May.    A  plant  of  peculiarly  irregular  inflorescence. 

10.  CONIUM  L. 

Tall  branching  biennial  with  dissected  decompound  leaves.  Flowers  white, 
in  compound  umbels.  Involucre  and  involucels  small.  Calyx-teeth  obsolete. 
Fruit  broadly  ovate,  somewhat  laterally  flattened.  Ribs  prominent.  Oil-tubes 
none.     (Greek  konas,  to  whirl  around,  dizziness  caused  by  eating  leaves.) 

1.  C.  maculatumL.  Poison  Hemlock.  Tall,  4  to  7  ft.  high,  the  stem 
dotted  with  purple  marks;  herbage  with  a  mouse-like  odor;  leaves  1  ft.  long 
or  more,  the  segments  incised  or  pinnatifid;  rays  10  to  13  or  more,  less  than 
1  to  1%  in.  long;  bractlets  ovate-lanceolate,  commonly  3;  fruit  1%  lines  long, 
shorter  than  the  pedicels. 

Naturalized  from  Europe  in  shady  or  moist  ground.  Widely  distributed. 
Poisonous  plant,  all  parts  toxic,  although  preparations  from  the  leaves  are 
sometimes  inert. 

11.  VELAEA  DC. 

Subglabrous  perennials  with  thick  yellow  elongated  odorous  taproots.  Leaves 
mostly  radical,  pinnately  or  in  ours  ternately  compound.  Ours  usually  without 
involucre,  the  involucels  in  our  species  of  few  small  lanceolate  bracts.  Flowers 
yellow,  in  compound  umbels.  Calyx-teeth  mostly  small.  Fruit  oblong  or 
orbicular,- glabrous  or  pubescent,  somewhat  laterally  compressed,  with  prom- 
inent equal  ribs.  Oil -tubes  conspicuous,  3  to  6  in  the  intervals,  4  to  10  on  the 
face.  Carpophore  undivided.  Seed-face  strongly  involute,  enclosing  a  central 
cavity.     (Sebastin  Eugene  Vela,  student  of  the  Umbelliferae.) 

Leaflets  Y?  to  1  in.  long;  bractlets  inconspicuous,  shorter  than  the  umbellet;  fruit  2 
lines  long  or  less,   with   filiform  ribs 1.    V.  kellogpi- 

Leaflets  1  to  2  in.  long;  bractlets  conspicuous,  some  exceeding  the  umbellet;  fruit  3  to  * 
lines   long,    with   prominent   sharp   ribs 2.    V.  hartvfP'- 

1.  V.  kclloggii  (Gray)  C.  &  B.  Erect,  minutely  scabrous,  %  to  1%  ft- 
high ;  flowering  stems  leafless  or  with  a  single  leaf  %  to  1  ft.  above  the  ba#: 
leaves  1  to  2  or  3  times  ternate;  leaflets  ovate  or  roundish,  sharply  serrate, 
incised,  the  terminal  divisions  ternate,  or  quinate,  or  divided,  mostly  Vi  *° 
1  in.  long;  rays  about  1%  in.  long,  in  fruit  3%  in.  long  or  less;  pedicels  1  to 
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ies  long;  bractlets  inconspicuous,  shorter  than  the  umbellets;  fruit  1  to  2 
i  long,  nearly  as  broad;   ribs  filiform;  oil-tubes  3  in  the  dorsal  intervals, 
6  in  the  laterals,  8  to  10  on  the  face. — (Deweya  kelloggii  Gray.) 
oast  Ranges  from  Petaluma,  Bolinas  Bay  and  Mt.  Tamalpais  to  Monterey. 
ler  rare. 

V,  hartwegii  (Gray)  C.  &  R.  Acaulescent,  mostly  caespitose,  1  to  3  ft. 
;  caudez  much  branched,  crowning  a  stout  taproot;  scapes  and  petioles 
jwhat  scabrous;  leaves  biternately  divided,  or  a  portion  triternately  divided, 
ultimate  lateral  divisions  mostly  3-foliolate,  the  ultimate  middle  divisions 
;ly  5-foliolate;  leaflets  ovate  or  oblong,  sparingly  incised,  serrate,  mucro- 
,  1  to  2  in.  long,  or  the  leaflets  often  more  or  less  confluent;  petioles  2 
in.  long;  rays  about  15,  2  in.  long  or  less;  bracts  none;  bractlets  3  to 
lequal,  linear- lanceolate,  long-pointed,  exteriorly  disposed,  mostly  surpassing 
umbellets;  flowering  pedicels  less  than  1  line  long;  fruit  nearly  orbicular, 
>th,  3  to  4  lines  long;  ribs  filiform;  oil-tubes  as  in  the  last. — (Deweya 
wegii  Gray.) 

erra  Nevada;  South  Coast  Ranges  (Mt.  Diablo  and  the  Oakland  Hills  to 
Luis  Obispo).    Apr.    Somewhat  rare  locally. 

12.  APIUM  L. 

its  erect  glabrous  biennial  with  fibrous  roots  and  pinnately  divided  leaves, 
is  tri-  or  di-chotomously  branched,  forming  a  paniculate  inflorescence,  the 
>ound  umbels  terminal  on  the  branches  and  subsessile  in  the  forks.  In- 
fire  and  involucels  small  or  none,  or  the  former  sometimes  foliaceous. 
rers  white,  in  compound  umbels.  Calyx-teeth  obsolete.  Fruit  elliptic-ovate 
reader  than  long.  Ribs  prominent,  obtuse,  equal.  Oil-tubes  solitary  in  the 
vals,  2  on  the  face.    Seed-face  plane.     (Old  Latin  name  of  Celery.) 

A.  graveolens  L.  Common  Celery.  Erect,  3  or  4  ft:  high ;  lower  leaves 
•petioled,  leaflets  5  (or  7  or  9),  1%  to  3  in.  long  and  as  broad  or  broader, 
sely  toothed  and  3-cleft  or  even  -'divided;  upper  leaves  on  short  petioles  or 
le,  the  leaflets  3 ;  rays  4  to  12  lines  long ;  fruit  %  to  %  line  long. 
l  escape  from  gardens;  naturalized  in  the  marshes  from  Suisun  to  Mon- 
\    July-Aug. 

13.  CICUTA  L.    Water  Hemlock. 

ill  branching  glabrous  perennials  growing  in  marshes  or  by  stream  banks. 
stocks  short  and  erect,  or  horizontal  and  branching.  Leaves  pinnately  or 
itely  compound.  Flowers  white,  in  compound  umbels.  Calyx-teeth  some- 
,  prominent.  Involucre  present  or  none.  Involucels  of  small  bractlets. 
t  oblong  to  orbicular,  glabrous.  Ribs  corky,  broad  but  low,  the  lateral  in 
section  evidently  larger  than  the  intermediate  and  dorsal.  Oil-tubes  2  on 
face,  solitary  in  the  intervals.  (Classical  name  of  the  Hemlock,  which  was 
l  to  criminals,  and  sometimes,  when  the  Greeks  had  a  superfluity,  to  phil- 
bers,  as  a  death-poison.) 

ucre  none  or  of  a  single  bract;  fruit  1  to  \lA  lines  long;  hill  streams. ...  1.  C.  virosa. 
acre  of  several  to  many  lanceolate  bracts;  fruit  nearly  2  lines  long;  salt  marshes.... 

2.    C.   bolandcri. 

C.  virosa  L.  var.  californica  C.  &  R.  California  Water  Hemlock. 
3  about  3  ft.  high;  rootstock  horizontal,  much  branched;  radical  leaves 
ate  or  partly  bipinnate  below,  l*/>  to  2%  ft.  long,  on  long  (^  to  l1/^  ft.) 
Ies;  leaflets  ovate-lanceolate  or  lanceolate,  serrate,  3  to  4  in.  long,  often 
\y  1-lobed  on  one  side  towards  the  base;  rays  somewhat  unequal,  1%  to 
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2%  in.  long;  pedicels  2  to  4  lines  long;  involucre  none,  or  merely  1  name? 
bract;  bractlets  several,  ovate,  acuminate;  fruit  1  to  1%  lines  long  with  nai 
row  not  depressed  oil-tubes,  those  on  the  face  approximate  near  the  median  lint 
— (C.  calif ornica  Gray.) 

Margins  of  streams  near  the  coast:  Oakland  Hills;  San  Francisco;  Santi 
Cruz;  Monterey.    July- Aug. 

2.  C.  bolanderi  Wats.  Stem  5  to  10  ft.  high,  branched  above,  with  nearly 
or  quite  vertical  rootstock  and  large  radical  and  cauline  bipinnate  leave* 
2  ft.  long  or  less;  leaflets  lanceolate,  serrate,  2  in.  long;  bracts  and  braetleti 
lanceolate,  the  former  often  scarious-margined ;  rays  1%  m-  long,  subeqoal 
pedicels  2  lines  long;  fruit  orbicular,  2  lines  long,  prominently  ribbed,  th< 
quite  mature  carpels  rather  strongly  concave  on  the  face,  thus  appearing 
somewhat  lunate;  oil-tubes  broad,  depressed  in  the  channeled  seed. 

Suisun  Marshes,  abundant  and  conspicuous.  Sept.-Oct.  Reputed  poiaonom 
to  cattle. 

14.  AMMI  <L. 

Erect  branching  glabrous  biennial  with  slightly  fusiform  roots  and  diaseeta 
decompound  leaves.  Flowers  white  in  compound  umbels.  Bracts  parted  int 
filiform  segments.  Bractlets  lanceolate,  acuminate.  Flowers  white,  in  a  tei 
minal  compound  umbel  with  long  rays  and  short  pedicels.  Calyx-teeth  obsolete 
Fruit  ovoid,  very  slightly  flattened  laterally.  Ribs  filiform.  Oil-tubes  solitar 
in  the  intervals  and  2  on  the  face.     (Greek  name  of  an  umbelliferous  plant.) 

1.  A.  ma  jus  L.  Bishop's  Weed.  Stem  slender,  branching  above,  l1 
to  2%  ft.  high;  leaves  triternately  dissected  into  small  spatulate  segments 
to  6  lines  long),  which  are  laciniate  or  serrulate  at  apex;  rays  about  25 
30,  little  unequal,  %  to  2  in.  long;  pedicels  1  to  lVj  lines  long;  bracts  lir 
below,  parted  above  into  3  filiform  divisions;  bractlets  lanceolate,  acumir 
entire,  scarious-margined  at  base;  fruit  less  than  1  line  long;  carpels 
concave  face;  oil-tubes  solitary  in  the  intervals,  2  on  the  face. 

Low  places  in  grain  fields  at  Yountville  and  in  marshes  at  Alvarado. 

15.  CARUM    L. 

Ours  erect   and   slender   glabrous  biennials   or   perennials.     Leaves 
pinnate  with  few  linear  entire  leaflets.     Flowers  white,  in  compound  ? 
Involucre  of  entire  bracts  or  none.    Involucels  of  entire  bractlets.    Calj 
small.    Stylopodium  conical.    Fruit  ovate  or  oblong,  laterally  compress* 
obtuse  ribs.    Oil-tubes  solitary  in  the  intervals,  2  on  the  face.     (Karoi 
name  of  the  Caraway.) 

Stems  clustered,  from  a  fascicle  of  coarse  roots;  fruit  2  to  3  lines  k>ng....l.  C. 
Stem  solitary,  from  a  tuber  or  cluster  of  tubers;  fruit  about  1  line  long... 2.  Ct 

1.  C.  kelloggii  Gray.     Stems  several  from  a  fascicle  of  coarse 
fibrous  roots,  3  to  5  ft.  high;   radical  leaves  5  to  10  in.  long,  terr 
division  pinnate  with  narrowly  linear  divisions  3  or  4  in.  long;  caul 
similar  but  smaller;  involucral  bracts  and  involucel  bractlets  several, 
or  subulate;  rays  %  to  1^  in.  long;  stylopodium  very  large,  with  \ 
styles;  carpels  frequently  unequal  or  only  one  maturing. 

Very  common  in  the  open  hill  country  about  San  Francisco  Bay: 
Napa  Range;  Oakland  Hills.     Sometimes  called  "Wild  Anise." 

2.  C.  gairdneri  (H.  &  A.)  Gray.  Squaw-root.  Stem  solitary, 
high,  from  a  tuberous  root  or  a  fascicle  of  such;  leaves  few,  sim 
with  3  to  7  linear  leaflets  2  to  6  in.  long;  upper  leaves  mostly 


PABSLEY  FAMILY.  297 

to  6  lines  long;  involucre  of  several  bracts  or  none;  involucels  of  linear 
Eliminate  bractlets;  stylopodium  low,  with  long  slender  styles. 

Napa  Range,  Ukiah  and  northward  to  British  Columbia.  The  tubers  and 
^e  young  shoots  were  used  as  food  by  the  Pomos,  in  both  cases  being  eaten 

16.  2ULOPHUS  Nutt. 

'  Glabrous  perennials  with  deep-seated  fascicled  tubers  and  radical  leaves  or 
the  cauline  few  and  small.  Leaves  compound  with  the  leaflets  or  ultimate 
Segments  linear  or  elongated  and  entire,  rarely  ovate  or  oblong  and  incised; 
terminal  leaflet  elongated,  always  entire  and  often  caudate.  Flowers  white  or 
pinkish.  Umbels  long-peduncled.  Bracts  of  involucre  and  bractlets  of  involucel 
similar,  several,  lanceolate,  acuminate.  Calyx-teeth  prominent.  Fruit  ovate  to 
Linear-oblong,  glabrous,  flattened  laterally.  Ribs  filiform,  equal.  Stylopodium 
conical,  with  long  strongly  recurved  or  deflexed  styles.  Oil-tubes  1  to  5  in  the 
intervals,  4  to  8  on  the  face.  Seed-face  broadly  concave,  with  a  central 
longitudinal  ridge.  (Greek  eu,  true,  and  lophus,  crest,  in  reference  to  the 
lalient  terminal  leaflet.) 

1.  E.  californicus  (Torr.)  C.  &  R.  Stems  generally  3,  erect,  3  to  5  ft. 
ligh;  leaves  radical,  pinnately  twice  compound;  leaflets  ovate,  pinnately  in- 
tised,  5  to  7  lines  long,  or  the  leaflets  of  the  earliest  leaves  linear,  3  to  5  or 
nore  lines  long;  terminal  leaflet  %  to  lty  in-  long,  IY2  lines  wide,  entire; 
•ays  1  to  1%  in.  long;  flowers  white;  fruit  linear-oblong,  3  l;nes  long;  oil- 
ubes  large  and  solitary  in  the  intervals,  4  on  the  face. — (Podosciadium  cal- 
fornicum  Gray.) 

Along  stream,  Aurora  Honda,  at  foot  of  Mt.  Day  (Mt.  Hamilton  Range), 
Or.  B.  J.  Smith;  Sierra  Nevada  foothills  from  Knights  Ferry  to  Mariposa  Co. 

17.  PIMPIKELLA  L. 

Glabrous  perennials  with  decompound  leaves.  Flowers  white  or  pinkish  in 
rare,  in  compound  umbels.  Involucre  and  involucels  none.  Calyx-teeth  obsolete. 
Fruit  ovate,  with  a  broad  commissure.  Ribs  slender,  equal,  distant.  Oil-tubes 
numerous,  2  to  6  in  the  intervals,  several  on  the  face.  (Connected  with  Latin 
pampinus,  a  tendril,  the  application  not  obvious.) 

1.  P.  apiodora  Gray.  Pimpinel.  Erect,  2  or  3  ft.  high;  leaves  mostly 
radical,  2  or  3  times  ternate;  leaflets  ovate  in  outline,  laciniately  pinnatifid  and 
ierrate,  1  to  1%  in.  long;  umbels  long-peduncled;  rays  14  to  20,  1  to  2  in. 
long;  fruit  broadly  ovate,  1%  lines  long;  oil-tubes  4  or  5  in  the  dorsal  inter- 
nals, about  6  in  each  lateral,  8  or  more  on  the  face. — (Ligusticum  apiodorum 
u».  &  R.) 

Rocky  or  bushy  hills,  San  Francisco,  Pt.  Reyes  and  northward  to  Mendocino 
,To.    June. 

18.  SIUM  L.    Water  Parsnip. 

Glabrous  perennial  marsh  or  aquatic  herbs.  Cauline  leaves  simply  pinnate. 
Flowers  white,  in  compound  umbels.  Bracts  and  bractlets  several  to  many. 
2alyx-teeth  minute.  Styles  short.  Stylopodium  depressed.  Fruit  ovate  or 
>blong,  somewhat  laterally  compressed,  with  narrow  commissure.  Ribs  prom- 
inent, corky.  Oil-tubes  2  or  3  in  the  intervals,  at  least  in  some  of  the  inter- 
nals.    (Sion,  Greek  name  of  some  water  plant.) 

1.  S.  cicutaefolium  Gmel.  var.  heterophyllum  Jepson.  Stem  stout,  2*fa 
;o3%  ft.  high,  from  a  cluster  of  fleshy  fibrous  roots,  angular  and  more  or  lew 
lexuous;   lowest  leaves  sometimes   simple,   on   long  fistulous   petiolea,  wertftta 
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or  laciniate,  or  pinnate  like  the  cauline,  3%  ft.  long  or  less;  leaflets  5  to  13, 
broadly  lanceolate,  serrate,  3  to  4  in.  long ;  bracts  lanceolate,  over  %  in.  long, 
scarious-margined  below;  bractlets  ovate-lanceolate,  1%  lines  long;  fruit  ovoid. 
2  lines  long,  with  acute  ribs;  oil-tubes  2  on  the  face,  2  or  3  in  the  intervals 
or  occasionally  1. 

Salt-marshes:  Suisun  Marshes;  Stockton.     » 

19.  LILAEOPSIS  Greene. 

Small  glabrous  perennials.  Stems  fistulous,  creeping  and  rooting  in  the  mud. 
only  the  leaves  and  short  peduncles  erect.  Leaves  reduced  to  hollow  cylindrical 
petioles  jointed  by  transverse  partitions.  Flowers  dull  white  or  slightly  tinged 
with  pinkish  brown,  in  a  few-flowered  umbel.  Bracts  of  the  involucre  minute. 
Fruit  subglobose.  Dorsal  ribs  filiform,  the  lateral  corky  and  thickened  neit 
to  the  commissure.  Oil-tubes  solitary  in  the  intervals,  2  on  the  face.  (Named 
for  its  resemblance  to  Lilaea.) 

1.  L.  lineata  (Michx.)  Greene.  Leaves  1  to  8  in.  long,  1  to  2  lines  wide; 
peduncles  1  in.  long  or  less;  fruiting  pedicels  l1/*  to  3  lines  long;  petals  plane; 
fruit  1  line  long. — ( Grant zia  lineata  Nutt.) 

Salt  marshes  or  brackish  mud  flats:  Bodega  Head;  Pt.  Reyes;  Port  Costa 
to  Antioch;  Roberts  Island. 

20.  OENANTHE  L. 

Aquatic  glabrous  herbs  with  succulent  stems  from  thick  rootstocks.  Leaves 
pinnately  compound.  Flowers  white  in  compound  umbels,  terminating  the 
branches.  Involucre  present  or  none.  Involucels  present.  Calyx-teeth  rather 
prominent.  Styles  slender,  at  length  elongated.  Fruit  globose-ovate,  cylindric 
or  slightly  flattened  laterally.  Ribs  broad,  obtuse,  corky;  commissural  f ace  abo 
corky.  Oil-tubes  solitary  in  the  intervals,  2  on  the  face,  the  seed  furrowed 
beneath  them.     (Ancient  Greek  name  of  some  thorny  plant.) 

1.  O.  sarmentosa  Presl.  Stems  succulent,  2  to  4  ft.  high;  leaves  ter- 
nate  and  bipinnate ;  leaflets  o  to  13,  6  in.  long  or  less,  ovate-lanceolate,  the 
lower  obliquely  lobed  on  the  lower  side  or  with  an  almost  distinct  supplementary 
leaflet ;  rays  %  to  2  in.  long ;  bracts  few  or  none ;  bractlets  lanceolate,  acumin- 
ate; fruit  1  to  2  lines  long,  the  ribs  very  corky  and  somewhat  turgid. 

Mendocino  Co.  and  Sierra  Nevada  north  to  British  Columbia.  Var.  caliW* 
nica  C.  &  R.  Erect,  2  to  4  ft.  high;  leaves  bipinnate;  leaflets  elliptic-ovate 
in  outline,  3-cleft  or  -parted  and  also  coarsely  toothed  or  incised,  those  of  the 
upper  leaves  crowded  on  the  rachis  and  sometimes  tending  to  be  conduplicate; 
fruit  cylindric,  2  lines  long,  crowded. — Slow  streams  or  shallow  ponds,  often 
filling  them  with  dense  masses;  San  Francisco  Bay  region  to  Southern  Califor- 
nia. In  autumn  the  stems  may  give  rise  to  slender  runner-like  branches  3  to 
5  ft.  long  which  produce  at  intervals  bulblets  Ms  in.  in  diameter  or  lees.  (0- 
calif ornica  Wats.) 

21.  BERULA  Hoffm. 

Glabrous  marsh  perennial  with  pinnate  leaves  and  serrate  leaflets.  Flowers 
white,  in  terminal  compound  umbels.  Bracts  narrow.  Bractlets  unequal,  1 
or  2  surpassing  the  flowers.  Fruit  subglobose,  glabrous,  surrounded  by  a 
continuous  corky  covering  of  confluent  ribs.  Oil-tubes  numerous  and  con- 
tiguous, in  the  mature  fruit  more  or  less  confluent,  closely  surrounding  the 
seed  cavity.     (Latin  name  of  the  Water-cress.) 

1.  B.  erecta  (Huds.)  Coville.  Krect,  rather  stout,  corymbosely  branch- 
ing above,  6  in.  to  3  ft.  high;  leaves  simply  pinnate;   leaflets  9  to  19,  1  or 
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B.  long,  ovate  to  linear,  serrate  or  laciniately  lobed;  umbels  many-rayed; 
u  *£  to  2  in.  long  in  fruit;  pedicels  2  to  3  lines  long;  fruit  less  than 
ine  long. —  (Berula  angusti  folia,  Bot.  Cal.) 

Widely  distributed  from  Southern  California  north  to  Oregon  and  east  to 
inois.     San  Mateo,  ace.  Greene. 

22.  FOENICULUM  Hill. 

Stout  glabrous  perennial  with  dark  green  aromatic  herbage.  Leaves  dec  mi - 
md,  dissected  into  numerous  filiform  segments.  Flowers  yellow,  in  large 
npound  umbels.  Involucre  and  involucels  none.  Calyx-teeth  obsolete.  Fruit 
ong.  Ribs  prominent.  Oil-tubes  solitary  in  the  intervals,  2  on  the  face, 
iminutive  of  Latin  foenum,  hay,  from  its  odor.) 

i.     F.  vulgare  Gaertn.     Sweet  Fennel.     Glaucous;  stem  striate,  branch- 
;,  3  to  7  ft.  high;  rays  %  to  2%  in.  long;  fruit  2  lines  long. 
iVaste  places  on  old  farms  and  by  country  lanes,  flowering  in  summer:  Lake 
;  Solano  Co.;   Napa  Valley;   Berkeley,  etc.     A  nuisance  in  vacant  lots  at 
l  Luis  Obispo  (Judge  E.  P.  Unagast). 

23.  SELINUM  L. 

Tall  branching  perennials  with  p innately  decompound  leaves.  Flowers  white, 
compound  umbels.  Involucre  of  few  bracts.  Involucels  of  many  bractlets. 
yx-teeth  obsolete.  Fruit  oblong  to  obovate,  flattened  dorsally,  glabrous  or 
>escent,  with  rather  prominent  disk.  Bibs  winged,  the  lateral  usually 
adest.  Oil-tubes  solitary  in  the  intervals,  2  to  4  on  the  face.  (Selinon, 
»ek  name  of  the  Parsley.) 

.  S.  pacificum  Wats.  Leaves  ternate  and  bipinnate,  the  ovate  acutish 
ments  1  in.  long  and  laciniately  toothed  and  lobed;  umbels  on  stout  ped- 
les,  about  15-rayed;  involucre  conspicuous,  its  bracts  2  or  3,  lobed  and 
thed,  1  in.  long  and  equaling  the  rays;  involucels  of  several  narrowly  linear 
ire  or  3-toothed  bractlets,  equaling  the  flowers;  pedicels  slender;  frirt 
x>th,  oblong,  3 '  or  4  lines  long ;  wings  thin,  rather  narrow ;  stylopodium 
^hUy  prominent  above  the  disk;  oil-tubes  conspicuous,  very  rarely  in  pairs, 
dorsal  ones  sunk  in  the  body  of  the  seed. 

iOng  attributed  to  Marin  Co.,  but  probably  by  error,  since  not  found  in 
rty  years.     Doubtless  belongs  to  the  Mt.  Shasta  region  (Alice  Eastwood). 

24.  ANGELICA  L. 

(tout  perennials  with  ternately  or  pinnately  compound  leaves.  Flowers  white 
targe  terminal  compound  umbels.  Involucre  scanty  or  none.  Involucels  of 
ill  bractlets  or  none.  Calyx- teeth  mostly  obsolete.  Fruit  strongly  com- 
ssed,  elliptic-oblong  in  outline.  Ribs  prominent,  the  lateral  broadly  winged, 
others  often  narrowly  winged.  Oil-tubes  1  to  3  in  the  intervals,  2  to  4 
the  face.     (Latin  angelica,  on  account  of  its  medicinal  properties.) 

s  equal,  in  flower  1  to  1  Vi  in.  long;  bractlets  many,  linear-acuminate..!.  A.  hendersonii. 

s  unequal,  in  flower  1   to  4  or  6  in.  long;  bractlets  none,  or  few  and  setaceous 

2.  A.   tomentosa. 

.  A.  hendersonii  C.  &  R.  Very  stout,  densely  tomentose,  especially  on 
inflorescence  and  whitened  under  surface  of  the  leaves;  leaves  quinate,  then 
aate;  leaflets  thick,  broadly  ovate,  3  to  4  in.  long,  obtuse,  serrate;  umbels 
ler  condensed;  rays  in  flower  equal,  about  1%  in.  long;  pedicels  1  line  long 
ess;  bractlets  many,  linear-acuminate;  fruit  broadly  oblong,  sU^HVj  ^ro^*- 


300  UMBELLIFERAE. 

cent,  3  to  4  lines  long;  lateral  wings  thick  and  corky,  as  broad  as  the  botlj; 
seed  deeply  silicate  beneath  the  oil-tubes. 

San  Francisco  and  northward  along  the  coast  to  Washington.  The  Califor 
nian  plants  (at  least)  are  too  close  to  the  next. 

2.  A.  tomentosa  Wats.  Stout,  2  to  5  ft.  high,  the  stems  and  especially  the 
leaves  finely  tomentose,  roughish-pubescent,  or  nearly  glabrous;  leaves  ternate. 
then  pinnate;  leaflets  2  to  3  in.  long,  ovate  or  almost  round,  3-lobed  or 
obliquely  2-lobed,  or  not  lobed  and  merely  oblique,  irregularly  serrate;  petioka 
very  much  dilated  at  base;  rays  1  to  6  in.  long;  pedicels  2  or  3  lines  long: 
fruit  oblong  or  elliptical,  glabrous,  3  to  4%  lines  long;  dorsal  and  intermediate 
ribs  small  and  acutish;  lateral  wings  nearly  equaling  the  body  in  breadth; 
oil-tubes  2  on  the  face;  seed  somewhat  sulcate  beneath  the  oil-tubes. 

Along  the  coast,  San  Francisco  north  to  Mendocino  and  south  to  San  Diego. 
Var.  elata  Jepson.  Five  to  8  ft.  high;  radical  leaves  as  much  as  4  ft.  long; 
leaflets  ovate-lanceolate  or  lanceolate,  grayish  puberulent,  4  to  6  in.  long.— Com- 
mon in  the  canons  and  mountains  about  Napa  Valley.  Var.  caliporkica  Jep- 
son. Roughish  puberulent  on  the  leaves  and  ends  of  the  rays,  the  stem  gla- 
brous; leaves  biternate  or  quinate,  then  once  pinnate  or  partially  bipinnate; 
leaflets  ovate,  2  in.  long,  the  terminal  mostly  3-lobed  at  summit,  the  lover 
often  lobed  or  divided  at  base,  all  irregularly  serrate  with  the  serratuiw 
mucronulate;  rays  unequal,  1  to  6  in.  long;  pedicels  subequal,  3  lines  long; 
dorsal  and  intermediate  ribs  often  winged;  oil-tubes  2  or  3  in  the  intervals, 
2  on  the  face. — Vaca  Mts.     May-June.    Fr.  July-Aug. 

25.  LEPTOTAENIA  Nutt. 

Tall  stoutish  glabrous  perennials,  with  thick  fusiform  roots  and  pinnatelj 
compound  leaves.  Flowers  yellow  or  purple,  in  compound  umbels.  Involucre 
of  few  bracts  or  none.  Involucels  of  small  and  numerous  bractlets  or  none. 
Fruit  oblong  to  suborbicular,  strongly  compressed.  Lateral  ribs  with  broad 
corky -thickened  wings  coherent  until  maturity.  Dorsal  and  intermediate  ribs 
filiform  and  approximate.  Oil-tubes  1  to  8  in  the  intervals,  2  to  10  on  the 
face.     (Greek  leptos,  narrow,  and  tainia,  vittae  or  oil- tubes.) 

Involucels  none;  oil-tubes  present 1.  L.  califormct. 

Involucels  present;   oil-tubes  none 2.  L.  dissect*. 

1.  L.  calif ornica  Nutt.  Erect,  2  or  3  ft.  high,  glaucous;  leaves  once  or  twice 
ternate,  then  pinnate;  leaflets  1  in.  long  or  more,  cuneate-orbicular  or  -obovate, 
3-lobed  or  the  terminal  3-parted,  serrate  above;  peduncles  at  summit  abruptly 
widened  into  a  disk-like  dilatation;  rays  subequal,  2  to  3  in.  long;  pedieek 
1%  to  3  lines  long;  fruit  elliptical,  narrowly  winged,  4  lines  long;  oil-tabeJ 
6  to  10  on  the  face  (the  lateral  frequently  anastomosing),  3  or  4  in  the 
intervals. 

North  Coast  ranges  from  the  Napa  Range  to  Klamath  River  (western 
Siskiyou  Co.)  Mar.- Apr.  Var.  platycarpa  Jepson.  Four  ft.  high;  fruit  more 
broadly  winged,  7  lines  long. — Vaca  Mts.;  Napa  Co. 

2.  L.  dissecta  Nutt.  Stems  many  from  a  thick  root,  leafy  at  base;  lea** 
broad,  2  or  3  times  ternate  and  then  once  or  twice  pinnate,  the  segmento 
incised-pinnatifid;  peduncles  1  to  2  ft.  long;  rays  2  to  5  in.  long;  invotoere 
of  few  bracts  or  none ;  involucels  of  several  lanceolate  bractlets ;  flowers  yellow 
or  purplish;  fruit  oblong,  5  to  9  lines  long;  oil-tubes  none  or  very  obscure. 

Mendocino  and  Lake  cos.;  Sierra  Nevada.    Apr.-June. 
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26.  PEUCEDANUM  L. 

Lm     Mmuilato,    -ilv     ..I     dry    -i  i.urjil.    willi     thick     mots.      Stem    usually 

-'■i.'i.il  fi-inu  Hi.-  nuil  rnniii.  naked  or  few  -leaved.  Leaves  decompound,  often 
li.„,(,.|.  mostly  wholly  radical.  Flowers  while  or  yellow,  rarely  purple,  in 
■  ..in|L,i„iitl  umbels.  Involucre  mine  (a  few  speeies  sometimes  with  1  to  3  bracts), 
hiiuliic-i-li.  usually  present,  r-'mit  roundish  i.i  broadly  or  iiurr.iwly  oblong,  mueh 
■•■■"  [I  nam  111      Lateral   ribs  winged,  the  wings  "f  tlu>  companion  carpels  coherent 

P.     f  i.-i-]  i  y .     Siyi<<|irHJliiin   wmiting.     Oil-tubes  1  to  4  in  tlie  intervals,  2  to 
8  on   the    face.      (The    ancient   Greek    name.)— The   American    representatives 
in    considered  by  some  authors  as  genPrically  distinct   from  the 
typical  Kuropean  Peucednnums  and  have  been  referred  to  Lomativm  Raf.  and 
i nils    renamed  under  the  name  CisjSwellia  Spreng, 

A.   Pedtinclii  anJ   pfitiitli   tampicuousiii   nialltn   at   iummlt. 

Flowers  yellow;   bnttlett   none;   fruit   glabrous I.   P.    umji.  du/r 

B.   Ptdxxtlri  md   fedirtli   net   rmoltt*   *t   lummii. 
Leave*   lemate   and   pinnate,   with   broad   leaflet! 

,  »>'•«  a"     more  or    en  meisr.  ,     .ml  J   to   ^  ^  fm£jf$&£ 
Leaflet,   roundisb.   serrate,   oft™     iIi.Ih.-.I    I.lh     Ii,     loljeit   broad;   fruit   6   lo   8   lint--   tong. 

nearly  or  quite  u  broad I.  P.   fcomt. 

L<:a,cs    .fci:..mi*niitil    ;iml    t I.    divi-clr.!    .in.,    small     linear    (..    lilif •  ......- 

Flowers  while;   bractlels  more  ■«  less   unite. I   int..  a   1-si.led   involute]. 

Fruit   tomenloK   or   puU-..-,-,',i"  m'l'-'iuiV.'s '"  «   ,1   i'„'  YliV  inicri'aK   rat-lv   solitary .' 

5.  /*.  i.n,„.f.». 
■  I!—;   bnetleu  distinct. 
Uil-tnl.es  solitary   in  the  intervals. 

llraci    I    or   none;   body   of   fniil    mi    a   distfact    Hip*,    ilir    >ii|.e    ami   iMidy    with    ■ 

wing  twice  ai  broad  as  body 6,   P.   rnxcyi. 

Uracil  1  lo  );  bractlels  icarious-mar»m.-.1.   mini   ..f   fruit   •■-.u.-.-l.  in  wide   as  Ik<.I,  .  . 

7.    P.    Uf,.„l„l,.m. 

Oil- tube*   none   in   the   interval!   it    indistirirt;    -ina      .    I"   aim.. si    as    wi-1-     - 

bract,   none    8.    />.    «#«. 

1.  P.  nudicaule  (I'ursh)  Xtitt.  pESTU  Pa*smp,  Aeauleseeut,  6  to  16 
in.  high,  glabrous,  with  thick  taproot;  leaves  3  to  G  in.  long,  simply  ternal..' 
or  mostly  once  or  twice  teruate  and  then  pinnate  with  .">  in  -I  leaflets;  leaflets 
broadly   lanceolate   lo  ovate,  entire  or  few-toothed  at  apex,   %    to  2   in.  long, 

Rtiolulate  or  the  lateral  leaflets  in  decompound  leaves  mostly  sessile;  peduncles 
i!iiisli.  miii.jm'umisly  enlarge')  at  the  summit  anil  bearing  6  to  IS  very  unequal 
...  Mi.  ..mi.  sometimes  -'  to  3  times  the  length  of  the  inner;  rays  in  fruit 
ialoil  at  apex,  '1  to  I!)  in.  long;  fruiting  pedicels  1  to  3  lines  long;  bracts 
ami  brmctleta  none;  flowers  yelluw.  in  capitate  utnbelletH;  fruil  elliolK  old, nig. 
-I  ti.  5  lines  lone,  -I:j  to  o  lilies  wide,  the  wings  on. 'half  the  breadth  of  the 
In. .I.  ;  nil  lubes  broad.  Military  in  the  dorsal  intervals,  1  or  2  iu  the  laterals, 
4  or  fi  on  the  face. — (P.  leiocarpum  Nutt.) 

I.r.ii  i.|h.ii  foothills,  North  L'oast  Ranges  (Sonoma.  Napa  and  Solano  cob.) 
and  Sierra  Nevada  (Irish town,  Amador  Co.)  northward  to  tlie  Columbia  l.'u.-i- 
Mm  Mt.  Hamilton,  ace.  Coulter  ami  Koae.  The  northern  plant*  lime 
leaves  and  more  ■lender  peduncles. 

2,  P.  parvifolium  T.  &  G.     Acaulesceat    or  very   short-c.-iiil.-seeni,    8   i 

.    glabrous;    loaves  3  or  4  iu.  long,  ternate,  then  pinnatcly  divide,! 
t  or  5   leaflets,  or  the   upper   leaflets  confluent  ;    leaflets  ovate,   mostly 
base,  '2  or  3-cleft,  incised  or  serrate,  the   teeth  strongly  cuspidate,   jij 

:   |i.-iiiiiicles  1  to  3;  rays  about  10,  unequal,   !{.  to  2  in.  Inn. 

lines  long;   hractlets  subulate;    flowers   deep  yelluw;    fruit   Inroad 


302  UMBELLIFERAE. 

to  orbicular,  3  to  3^  lines  long,  the  wings  broader  than  the  body;  oil-tubes 
solitary  in  the  intervals,  2  to  4  on  the  face. 

Santa  Cruz  Mts. ;  Monterey;  San  Luis  Obispo.    May. 

3.  P.  hassei  C.  &  R.  Nearly  acaulescent,  16  in.  high,  glabrous  and 
glaucous;  leaves  ternate  and  pinnate;  leaflets  roundish,  cuspidately  serrate, 
frequently  3-lobed,  %  to  lty  in.  broad;  peduncles  several;  rays  11  to  18; 
bractlets  ovate  or  lanceolate,  or  mostly  one  and  that  laciniately  cleft;  fruit 
6  to  8  lines  long,  nearly  or  quite  as  broad,  very  broadly  winged,  emarginate  at 
base  and  apex;  oil-tubes  4  on  the  face,  solitary  in  the  intervals  with  occasionally 
an  additional  one  in  one  of  the  lateral  intervals. 

Mt.  Hood  Range ;  Vaca  Mts. ;  Southern  California. 

4.  P.  macrocarpum  Nutt.      Short-caulescent,  10  to  14  or  16  in.  high,  the 
stems  several  from  a  short  scale-bearing  caudex  crowning  an  elongated  tuberous 
root ;  herbage  thinly  short-pubescent ;  leaves  in  a  basal  or  sub-basal  tuft,  2  to  5  in. 
long,  or  the  earliest  as  much  as  10  in.  long,  once  or  twice  ternate  and  twice 
pinnatcly  divided,  the  segments  linear,  acute,  *£>  line  broad  or  less  and  ty  to 
2  lines  long,  the  ultimate  divisions  of  the  rachis  winged;    fruiting  rays  about 
equal,  1*4  to  4  in.  long;  pedicels  3  to  5  lines  long;  bracts  none;  involucel  of 
many  lanceolate  bractlets  mostly  exceeding  the  umbellets,  sometimes  united  at 
base    and    unilateral;    flowers    chalk-color;    ovary    and    fruit    glabrous;    fruit 
oblong  to  ovate,  mostly  narrow  but  sometimes  very  broad  and  somewhat  quad- 
rangular, 2  to  4  lines  wide,  6  to  10  lines  long;   ribs  inconspicuous  or  ahnost 
obsolete;   oil-tubes  1    to  each  interval,  2  to  6  on  the   face,  the  seed  sharply 
channeled   beneath   those   of   the   dorsal   intervals;    wings   broader,   sometimes 
narrower  than  body. 

Open  stony  hills  in  the  Coast  Ranges  and  Sierra  Nevada.  Not  uncommon 
with  us  but  more  abundant  and  widely  distributed  northward  to  the  Columbia 
River. 

5.  P.  dasycarpum  T.  &  G.  Nearly  acaulescent,  the  peduncles  several  from 
a  stout  taproot,  erect  or  ascending,  6  to  15  in.  high;  herbage  with  a  short 
stiffish  pubescence;  leaves  ternately  decompound  and  dissected  into  small  nar- 
rowly linear  segments;  segments  1  or  2  lines  long  and  less  than  %  line  wide; 

...  fertile  rays  6  to  11,  1  to  2*/2  in.  long;  pedicels  in  fruit  3  to  6  lines  long;  in- 
volucels  unilateral,  composed  of  several  ovate  or  lanceolate  more  or  less  united 
bractlets;  ovary  tomentose  or  conspicuously  woolly;  fruit  suborbicular,  4  or 
5  lines  long  and  nearly  or  quite  as  broad;  wings  quite  as  broad  or  broader 
than  body ;  oil-tubes  variable,  2  or  3  in  the  intervals  or  sometimes  1,  4  or  2 
on  the  face. 

Open  chaparral  hills  or  open  woods,  or  in  the  valleys  of  the  Coast  Ranges 
and  Sierra  Nevada  foothills,  common  but  rarely  abundant  in  any  one  place. 
No  satisfactory  differences  between  this  species  and  P.  tomentosum  Bentb. 
have  yet  been  formulated  and  perhaps  do  not  exist.  The  number  of  oil-tubes  is 
very  variable,  the  segmentation  of  the  leaves  equally  so,  while  the  tomentum 
of  the  fruit  is  singularly  inconstant.     Apr.-May. 

6.  P.  vaseyi  C.  &  R.  Short-caulescent,  branching  near  the  base,  1  ft.  high: 
leaves  ternate-pinnate,  the  divisions  pinnatcly  cut  into  segments  1  to  2  linea 
long  and  }4  to  U2  line  broad;  petioles  broadly  inflated,  4  to  5  lines  laflg;  rays 
5  to  14,  the  fertile  V2  to  2%  in.  long;  involucre  none;  pedicels  1  to  2  l'nei 
long;  bractlets  cuneate-obovate,  abruptly  acuminate;  flowers  yellow;  fruit 
elliptic  or  slightly  narrowed  towards  the  base,  4  to  5%  lines  long,  3  to  4  Hntf 
wide;  the  body  2  to  2\<*  lines  long,  contracted  at  base  into  a  stipe-like  p 
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i  lines  long  and  at  apex  into  a  beak-like  process  1  line  long,  the  whole  with 
oad  wings,  broader  than  body;  dorsal  and  intermediate  ribs  obvious,  with 
oad  solitary  oil-tubes  in  the  intervals,  4  on  the  face. 

San  Bernardino  Mts.,  Vasey,  northward  to  the  Mt.  St.  Helena  Range  and 
Atward  to  Inyo  Co. 

7.  P.  utriculatum  Nutt.  Bladder  Parsnip.  Caulescent,  or  even  some- 
nes  acaulescent,  with  many  stems  and  leaves  from  a  thick  taproot,  forming 
bushy  tuft  4  to  12  in.  high;  leaves  2  to  8  in.  long,  ternate-pinnately  decom- 
und  and  dissected  into  linear  segments  V\  to  V>  line  broad  and  1  to  3  lines 
ig;  petioles  conspicuously  inflated,  membranous,  2%  to  7  lines  broad;  rays 
to  15,  very  unequal,  the  fruiting  ones  */2  to  3  in.  long;  pedicels  2  to  4  lines 
ig;  involucre  none  or  occasionally  with  1  often  foliaceous  bract;  bract  lets 
w,  round-obovate  to  oblong,  1  to  2  lines  broad,  shortly  petiolate,  equaling 
»  yellow  flowers;  fruit  narrowly  elliptic,  iy2  to  3%  lines  broad,  2%  to  W2 
es  long;  wings  as  broad  as  or  narrower  than  body;  oil-tubes  4  to  6  on  the 
se,  1  in  each  interval  or  with  short  accessory  ones  in  the  dorsal  intervals. 
Open  grassy  hills  or  plains,  the  *  most  common  species,  frequent  from 
uthern  California  northward  through  the  Coast  Banges  and  Sierra  Nevada 
Hhills  to  Oregon  and  British  Columbia.  Bractlets  variable  in  shape,  entire, 
tthed  or  laciniate,  usually  acuminate,  often  longer  than  flowers. 

5.  P.  caruifolium  T.  &  G.  Alkali  Parsnip.  Nearly  or  quite  acaules- 
it;  peduncles  3  or  4  from  a  common  stout  taproot,  8  to  14  in.  high;  herbage 
irly  or  quite  glabrous;  leaves  ternately  decompound,  dissected  into  linear 
pnents  %  to  1  line  wide  and  1  to  5  lines  long;  fertile  rays  6  to  11,  1  to 
2  in.  long;  pedicels  in  fruit  1\<2  to  3%  lines  long;  involucre  none;  bractlets 
tinct  or  nearly  distinct,  round-ovate  or  oblong,  scarious-margined,  entire, 
iate,  or  toothed  at  apex,  often  shortly  petiolate;  fruit  glabrous,  suborbicular 
elliptic,  3  to  5  lines  long,  the  wings  %  to  almost  as  wide  as  body;  oil-tubes 
ae  on  the  face,  none  in  the  intervals  or  indistinct. 

Low  wet  ground,  frequent:  Sacramento  and  San  Joaquin  valleys  and  South 
ast  Banges. 

27.  PASTINACA  L. 

Tall  branching  biennial  with  angular  or  fluted  leafy  stems  from  thick  roots. 
aves  large,  pinnate.  Flowers  yellow,  in  compound  umbels.  Involucre  and 
'olucels  small  or  commonly  none.  Fruit  oval,  glabrous,  strongly  compressed, 
teral  ribs  winged;  dorsal  and  intermediate  ribs  filiform.  Oil-tubes  solitary 
the  intervals,  2  to  4  on  the  face.     (Latin  name  of  the  Parsnip.) 

I.     P.  sativa  L.     Common  Parsnip.     Erect,  3  or  4  ft.  high;  leaflets  ovate, 
rate,  somewhat  incised  or  even  widely  3-lobed,  3  or  4  in.  long;   rays  15  to 
1  to  2%   in.  long;   fruit   nearly  orbicular,   2%   to  3  lines  long;    oil-tubes 
ispicuous. 
Escaped  from  gardens:  Lake  Co.;  Hacramento. 

28.  HERACLEUM  L. 

Tall  stout  perennials  with  very  large  ternately  compound  leaves  and  broad 
lathing  petioles.     Flowers  white,  in  a  large  many-rayed  umbel.     Involucre 
iiduous.     Involucels  of  numerous  bractlets.     Petals  obcordate,  the  rnarainal 
»  of   the   umbel   much   larger.     Fruit   almost   round,   strongly  c 
teral  ribs  with  a  thin  wing;  dorsal  and  intermediate  ribs  filiform 
>n  the  face,  1  in  each  interval,  visible  from  the  outside  and 
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the  summit  to  about  the  middle  of  the  carpels.  (Named  for  Hercules,  who,  it 
is  said,  first  used  it  in  medicine.). 

1.  H.  lanatum  Michx.  Cow  Pabsnip.  Four  or  5  ft.  high;  leaflets  3,  peti- 
olulate,  ovate  or  orbicular,  sharply  serrate  and  lobed,  3  to  6  in.  broad;  umbels 
6  to  10  in.  broad;  fruit  3%  to  5  lines  long. 

Common  in  brushy  canons  or  on  north  slopes:  Coast  Ranges  near  the  sea 
and  at  middle  altitudes  in  the  Sierra  Nevada.    Reputed  poisonous  to  cattle. 

GARRY ACEAE.     Silk  Tassel  Family. 

Shrubs  or  small  trees  with  quadrangular  branchlets.    Leaves  simple,  opposite, 
with  short  petioles.    Flowers  dioecious,  apetalous,  borne  along  a  pendulous  cat- 
kin-like axis,  1  (in  case  of  the  pistillate)  or  a  cyme  of  3  (in  case  of  the  stam- 
inate)  in  the  axil  of  each  of  the  decussately  connate  bracts.    Staminate  flower: 
— calyx  4-parted  into  linear  valvate  sepals;  stamens  4;  filaments  distinct.    Pis- 
tillate flower: — calyx  with  a  shortly  2-lobed  or  obsolete  limb;  ovary  inferior, 
1 -celled,  with  2  pendulous  ovules;   styles  2,  stigmatic  on  the  inner  aide,  per- 
sistent.    Fruit  a  berry;   epicarp  at  maturity  dry  and  brittle,  free  from  the 
pulpy  portion  and  dehiscing  irregularly,  or  sometimes  circumcissile.    Seeds  with 
thin  testa  and  horny  endosperm,  the  minute  embryo  at  one  end. 

1.  GARRY  A  Dougl. 

The  only  genus.  (Nicholas  Garry,  of  the  Hudson  Bay  Co.,  the  friend  of 
David  Douglas,  the  botanical  explorer  of  Pacific  North  America,  1825-1832.) 

Leaves  undulate-margined ;   fruit  tomentose 1.   G.  elliptic*. 

Leaves  plane,   often   yellow-green;   fruit  at  maturity  glabrous 2.   G.   fremontn. 

1.  G.  elliptica  Dougl.  Silk  Tassel  Bush.  Commonly  a  shrub  5  to  8,  or 
rarely  a  small  tree  up  to  20  ft.  high;  leaves  elliptical  or  narrower,  the  margin 
undulate  and  more  or  less  rcvolute,  glabrous  above,  tomentose  beneath;  catkins 
solitary  or  clustered,  the  staminate  4  to  10  in.  long,  with  truncate  or  acute  silky 
bracts  and  the  calyx-segments  cohering  at  tip,  the  pistillate  shorter,  2  to  4  in. 
long,  with  acute  or  acuminate  bracts;  ovary  sessile;  fruit  globose,  3  to  4  lines 
in  diameter,  densely  silky-tomentose  like  the  ovary,  in  extreme  age  glabrate;  seed 
oval,  2  lines  long. 

Common  in  the  Coast  Banges,  especially  the  seaward  ranges,  from  Monterey 
Co.  northward.     Feb.     Foliage  suggestive  of  Quercus  agrifotia. 

2.  G.  fremontii  Torr.  Bear  Brush.  Shrub,  5  to  7  (or  10)  ft.  high;  leaves 
oblong,  tapering  to  each  end,  varying  to  elliptical,  glabrous  and  shining  above, 
gray-puberulent  or  white- tomentose  beneath,  in  age  often  glabrous  and  yellow, 
particularly  on  the  under  surface,  not  undulate,  1%  (rarely  3)  in.  long,  on 
petioles  6  lines  long;  catkins  solitary  or  in  clusters  of  2  to  6,  with  acute  some- 
what silky  bracts;  staminate  catkin  2  to  3  in.  long;  pistillate  catkin  about  1% 
in.  long,  the  ovary  and  young  fruit  very  silky;  fruiting  catkin  1%  to  3%  in. 
long;  mature  fruit  glabrous,  3  lines  long,  short-pediceled ;  seeds  subglobose  or 
oval,  1%  lines  long. 

High  Coast  Range  ridges  and  slopes,  mostly  in  the  inner  ranges  and  a  mem- 
ber of  the  chaparral.     Also  in  the  Sierra  Nevada.     Feb. 

G.  BUXiroLiA  Gray,  of  Red  Mt.,  Mendocino  Co.,  has  leaves  appressed-silky 
beneath  and  bears  very  slender  catkins. 

CORNACEAE.    Dogwood  Family. 

Deciduous  trees  or  shrubs,  or  some  species  low  and  merely  suffrutescent 
Leaves  opposite,  simple,  entire.     Flowers  perfect,  regular,  in  cymes  or  heads. 
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^^lyx-tubo  coherent  with  the  ovary,  its  limb  represented  by  4  small  teeth  at  the 
summit  or  none.  Petals  4,  epigynous,  valvate  in  bud.  Stamens  4,  alternate 
with  the  petals.  Ovary  2-celled  with  a  single  pendulous  ovule  in  each  cell ;  style 
filiform;  stigma  simple.  Fruit  a  drupe,  the  stone  2-celled  with  1  seed  in  each 
csU.    Embryo  minute. 

1.  CORNUS  L.     Cornel.     Dogwood. 
Flowers  greenish  or  white.     (Latin  cornu,  a  horn,  on  "account  of  the  hardness 
of  the  wood.) 

blowers  sessile  in  a  head-like  cluster  with  an   involucre  of  4  to  6  large  white  petal-like 

bracts;  drupe  scarlet  . . 1.  C.  nuttallii. 

Flowers  in  cymes,  inconspicuous;   involucre  none. 
Leaves    lighter   colored    beneath;    drupe    white;    stone    conspicuously   channeled    on    the 

edges  2.  C.  pubesccns. 

Leaves  green,  alike  on  both  faces,   nearly  glabrous. 
Stone  smooth   or   somewhat   channeled    on    the   edges,    not    ribbed;    drupe   whitish    or 

bluish 3.   C.  glabrata. 

Stone  channeled  on  the  edges  and  with   8  filiform  longitudinal  ribs;   drupe  blue.... 

4.   C.  costulata. 

1.  C.  nuttallii  Aud.  Pacific  Dogwood.  Small  tree  10  to  30  ft.  high;  leaves 
narrow-  or  elliptic-obovate  or  even  orbicular,  with  rounded  or  shortly  acute  apex 

3  to  5  in.  long,  on  petioles  2  to  3  lines  long;  flowers  crowded  in  a  head  on  a 
thick  convex  receptacle  and  surrounded  by  a  conspicuous  petal-like  involucre; 
bracts  of  the  involucre  commonly  6,  white,  sometimes  tinged  with  red,  obovate 
to  oblong,  1%  to  3  in.  long,  abruptly  acute  or  acuminate;  heads  %  to  1  in. 
broad,  very  dense,  borne  on  peduncles  1  to  1*4  in.  long;  drupe  5  to  6  lines  long, 
scarlet. 

Marin  Co.  (Erythea,  vi,  73),  and  the  Napa  Range  northward  to  Mt.  Shasta, 
thence  southward  in  the  Sierra  Nevada;  rare  in  the  South  Coast  Ranges  (Mon- 
terey Co.,  Santa  Cruz  Mts.) ;  San  Diego  Co.  Inflorescence  remarkably  beauti- 
ful, appearing  with  or  before  the  leaves.  Also  called  Nuttall's  Dogwood  and 
Mountain  Dogwood. 

~C.  canadensis  L.  Bunch-berry.  Herb-like;  stem  3  to  6  in.  high  with  a 
whorl  of  6  leaves  at  summit,  a  pair  of  leaves  above  the  middle,  and  scales 
below;  involucre  petal-like. — Mendocino  Co.  and  northward.  C.  sessilis  Torr. 
Shrub  10  ft.  high  or  more,  with  yellowish  flowers  in  sessile  umbels  subtended  by 

4  small  caducous  bracts. — Northern  Sierra  Nevada  west  to  Trinity  River. 

2.  C.  pubescens  Nutt.  var.  californica  C.  &  E.     Creek  Dogwood.     Shrub 

5  to  15  ft.  high  with  smooth  purplish  branches  and  branchlets ;  leaves  commonly 
ovate,  varying  to  elliptical,  acute,  lighter  colored  and  more  pubescent,  also  con- 
spicuously ribbed,  beneath,  2  to  4  in.  long;  cymes  1%  to  2  in.  broad;  petals 
oblong,  acute,  2  lines  long;  style  glabrous,  little  or  not  at  all  thickened  at  apex; 
drupe  white,  subglobose,  3  lines  in  diameter;  stone  mostly  oblique,  somewhat 
flattened,  with  furrowed  edges,  each  side  with  4  less  obvious  or  shallower  chan- 
nels.— (C.  californica  C.  A.  Mey.) 

Common  on  canon  stream  banks  in  the  Coast  Ranges  and  Sierra  Nevada,  and 
along  the  Sacramento  and  San  Joaquin  rivers.  Flowering  and  fruiting  from 
Apr.  until  Nov.  Sterile  shoots  observed  in  forest  shade  at  Olema  bore  leaves 
to  7  in.  long  and  5  in.  broad. 

3.  C.  glabrata  Benth.    Shrub  5  to  12  ft.  high,  with  nearly  or  quite  glabrous 
twigs;  leaves  ovate  or  oblong,  acute  at  each  end  or  often  shortly  pointed  at 
apex,  1%  to  2  in.  long,  green  on  both  faces,  obscurely  pubescent  with  she 
scattered  appressed  hairs;  petioles  3  lines  long  or  less;  flowers  dull  white,  uu 

in  small  cymes;  ovary  canescent;  style  slightly  pubescent;  drupe  globose. 
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flesh  whitish  or  bluish ;  stone  little  compressed  and  not  at  all  or  obscurely  fur- 
rowed.— (C.  torreyi  Jepson,  1st  ed.,  perhaps  not  Wats.) 

South  Coast  Ranges  from  Monterey  to  San  Mateo  Co.  and  Mt.  Diablo,  in 
stream  beds  or  borders  of  swamps ;  North  Coast  Ranges  from  Green  and  Wooden 
valleys  north  to  Pope  Valley,  Scott  Valley  and  Mendocino  Co.,  abundant  and 
often  forming  thickets  along  the  bases  of  low  hills.    June. 

C.  greenei  C.  &  E.  •  Leaves  similar  but  rounder ;  style  greenish  at  the 
thickened  apex;  drupe  said  to  be  blue;  stone  globose,  not  channeled  or  scarcely 
ridged. — Lost  species;   perhaps  a   form  of  the  last. 

C.  torreyi  Wats.  Shrub ;  leaves  obovate  or  oblanceolate,  abruptly  acute  or 
shortly  acuminate,  on  rather  long  slender  petioles,  lighter  colored  and  somewhat 
pubescent  beneath  with  loose  silky  hairs;  cyme  loose  and  spreading;  drupe 
white;  stone  obovoid,  2%  to  3%  lines  long,  somewhat  compressed,  ridged  on  the 
edges,  tubercled  at  summit.— Central  California,  Torrey,  exact  locality  not 
known.    A  lost  or  dubious  species. 

4.  C.  costulata  Jepson,  n.  sp.  Shrub ;  leaves  broadly  obovate,  often  abruptly 
acute,  or  much  narrower  and  tapering  acutely  to  both  ends,  green  on  both 
faces  and  sparingly  pubescent  with  short  appressed  hairs,  2  to  2%  in.  long; 
flowers  20  to  30  in  a  cyme,  otherwise  unknown;  fruit  blue,  nearly  globose, 
2  to  3  lines  long;  stone  slightly  broader  than  thick,  obtusely  pointed,  slightly 
furrowed  on  each  edge,  marked  at  equal  intervals  with  eight  filiform  ridges,  the 
lateral  ridge  on  each  side  usually  occurring  in  the  furrow. 

Eastern  Mendocino  Co.,  apparently  the  same  thing  also  in  the  Vaca  Mts. 
Stone  remarkable  for  the  longitudinal  line-like  ribs  in  relief  at  regular  inter- 
vals. 

ARISTOLOCHIACEAE.     Bibthwobt  Family. 

Perennial  herbs  or  twining  shrubs.  Leaves  simple,  alternate,  petioled,  cordate. 
Flowers  perfect,  apetalous,  with  a  petal-like  synsepalous  3-lobed  calyx. 
Stamens  6  to  12  with  extrorse  anthers.  Styles  6  or  1.  Ovary  inferior,  6-celled. 
Fruit  a  fleshy  or  dry  capsule.  Seeds  in  1  or  2  rows  on  the  inner  angle  of  each 
cell,  with  a  minute  embryo  in  copious  endosperm. 

Calyx  regular,  persistent;  capsule  irregularly  dehiscent 1.  Asaivm. 

Calyx   irregular,   deciduous;    capsule   scpticidally   dehiscent 2.    Aristolochia. 

1.    AS  ARUM  L. 

Nearly  acaulescent  herbs  with  fragrant  slender  creeping  rootstocks  bearing 
2  or  3  scale-like  bracts,  then  1  or  2  reniform  or  cordate  leaves  on  long  closely 
approximate  petioles  and  a  short-peduncled  flower  close  to  the  ground  in  the  axil 
of  the  lower  leaf.  Calyx  regular,  campanulate,  the  limb  3 -parted,  the  lobes 
spreading  or  recurved.  Stamens  12,  nearly  free  from  the  styles,  at  first  reflexed, 
the  alternate  ones  shorter ;  filaments  more  or  less  distinct,  the  connective  usually 
continued  beyond  the  anther  into  a  point.  Styles  6,  more  or  less  united.  Cap- 
sule globose,  fleshy,  commonly  bursting  irregularly.  Seeds  large,  thick,  in 
2  rows  each  cell.     (Derivation  obscure.) 

1  A.  caudatum  Lindl.  Wild  Ginger.  Evergreen  herb;  leaves  cordate- 
reniform,  shortly  acute  or  obtusish,  pubescent  below  and  above  on  the  veins,  3 
to  6  in.  broad,  on  petioles  3*4  to  7  in.  long;  peduncles  6  to  12  lines  long; 
calyx-lobes  triangular  or  oblong,  attenuate  into  a  tail  which  is  1  to  2^4  *&• 
long;  filaments  stout,  the  free  apex  of  the  connective  much  shorter  than  the 
anther;  styles  united,  equaling  the  stamens. 

Deep  shade  of  Coast  Range  woods:  Santa  Cruz  Mts.;  Oakland  Hills;  Marin 
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'  "«•.;  X:i]»a  Valley;  <  ';ilit  o  (  M<»ii«locinc>  Co.).  Following  rather  closely  the  <lis- 
* rilmtion  of  the  Redwood.  Not  in  inner  Coast  Ranges.  A.  lemmonii  Wats,  is 
v«>ry  similar;  calyx-lobes  only  4  to  6  lines  long. — Plumas  Co.,  etc.  A.  hart- 
^vegii  Wats.;  leaves  strikingly  mottled,  glabrous  above;  calyx-lobes  caudate- 
attenuate,  1  to  1%  in.  long;  connective  as  long  or  twice  as  long  as  anther; 
styles  nearly  distinct. — Sierra  Nevada,  4,000  to  7,000  ft.,  common;  west  to 
New  River,  Trinity  Co. 

2.    ARISTOLOCHIA  L.  Pipe  Vine. 

Twining  shrubs  with  sparingly  branched  stems  and  axillary  pendulous  flowers. 
Calyx  tubular,  strongly  curved  and  pipe-shaped.  Anthers  6,  rarely  7  or  8,  sessile, 
disposed  in  pairs  and  adnate  to  the  short  simple  style.  Stigma  3  to  6-lobed  or 
•angled.  Capsule  6-angled  and  6-valved,  septicidally  dehiscent.  Seeds  hori- 
zontal, in  one  row  in  each  cell,  numerous.  (Greek  aristos,  best,  locheia,  parturi- 
tion, from  its  supposed  efficacy  in  child-birth.) 

1.  A.  californica  Torr.  Dutchman's  Pipe.  Deciduous  woody  climber, 
twining  5  to  12  ft.  high  on  shrubs,  the  herbage  more  or  less  pubescent,  some- 
t;mes  silky;  leaves  ovate,  cordate,  1%  to  3  (or  5*4)  in.  long,  on  petioles  1  or  2 
in.  long  or  less;  pedicels  %  in.  long,  with  a  bract  at  the  middle;  calyx  green- 
ish, veined  with  purple,  1%  to  1%  in.  long;  inside  of  tube  near  the  base  with 
a  broad  dull  purple  band ;  limb  2-lipped,  the  upper  of  2  broad  obtuse  lobes,  the 
lower  entire,  all  lined  with  a  disk-like  thickening  which  on  the  upper  side  is 
continued  downward  and  at  the  angle  forms  a  projection  partially  closing  the 
tube;  ovary  clavate;  stigma  with  3  broad  obtuse  lobes;  capsule  broadly  oblong- 
obovate,  abruptly  contracted  to  a  slender  base,  6-winged,  2  to  2^  in.  long; 
seeds  cuneate-obovate,  3  lines  long,  deeply  concave  on  the  upper  side,  the  edges 
incurved,  with  a  very  prominent  spongy  raphe  in  the  concavity. 

Coast  Range  hills  from  Monterey  Co.  (ace.  Bot.  Cal.)  and  Contra  Costa  Co. 
to  Mt.  Shasta,  thence  southward  in  the  Sierra  Nevada  foothills  to  Butte  Co. 
Most  frequent  in  the  North  Coast  Ranges  from  the  Vaca  Mts.  to  Sonoma  Co. 
Mar. -Apr. 

LORANTHACEAE.     Mistletoe  Family. 

Evergreen  shrubs,  parasitic  on  trees.  Branches  dichotomous.  Leaves  oppo- 
site, simple  and  entire,  or  often  reduced  to  connate  scales.  Flowers  dioecious 
(in  ours),  greenish  and  inconspicuous,  regular,  apetalous.  Sepals  2  to  5.  Sta- 
mens as  many  as  the  sepals  and  inserted  upon  them;  anthers  1  or  2-celled. 
Ovary  inferior,  1-celled.  Fruit  a  berry  with  glutinous  endocarp.  Embryo 
straight',  in  copious  endosperm. 

Berry  sessile;  flowers  globose;  leaves   (in  ours)    foliaceous 1.  Phoradendron. 

Berry  on  a  recurved  pedicel;  flowers  mostly  compressed;   leaves  scale-like  and  connate... 

2.   Arceuthobium. 

1.     PHORADENDRON  Nutt.    Mistletoe. 

Parasitic  on  mostly  deciduous  trees,  the  stems  much  branched  and  swollen  at 
the  nodes.  Leaves  foliaceous  and  coriaceous,  or  scale-like.  Flowers  sunk  in  the 
joints  of  the  jointed  spikes,  usually  several  to  each  scale.  Staminate  calyx  com- 
monly 3-lobed,  the  anthers  2-celled,  sessile  on  the  base  of  the  lobes.  Pistillate 
calyx  adherent  to  the  ovary,  the  3  teeth  persistent  on  the  globose  semitrans- 
parent  mucilaginous  sessile  berry.     (Greek  phor,  a  thief,  and  dendron,  a  tree.) 

Leaves  elliptic  to  oblong,  3  or  5-nerved. 

Herbage  yellowish    1.  P.   Havcscens. 

Herbage  greenish   2.   P.  villosum. 

Leaves  narrowly  oblong  or  spatulate,  nerveless , 3.  P,  bqlltanums 
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1.  P.  flavescens  Nutt.  Yellow  Mistletoe.  Foliage  yellowish  green; 
leaves  orbicular  to  ovate  or  narrowly  elliptic,  obtuse,  3*£  in.  long  or  less,  con- 
spicuously 5-nerved  from  the  base  and  distinctly  petioled ;  fruiting  spikes  dense, 
1Y2  in.  long  or  less;  berries  white,  2  lines  in  diameter. 

Interior  of  California  on  Common  Cottonwood  and  California  Buckeye,  the 
Cottonwoods  frequently  killed  by  the  parasite.  The  haustoria  spread  in  the 
bark  of  Buckeye  branches  and  by  buds  give  rise  to  a  twiggy  growth. 

2.  P.  villosum  Nutt.  Common  Mistletoe.  Foliage  deep  green;  leaves 
elliptic,  obtuse,  3-nerved,  1  in.  long,  on  short  petioles;  berries  pinkish,  1*» 
lines  in  diameter. 

Coast  Range  and  Sierra  Nevada  foothills,  parasitic  on  oaks.  Observed  by  the 
author  on  the  following  species:  Quercus  douglasii,  lobata,  wislizenii  and 
kelloggii. 

3.  P.  bolleanum  (Seeman)  Eichler.  Stems  %  to  %  ft.  long;  leaves  nar- 
rowly oblong  or  spatulate,  obtuse,  contracted  to  a  short  petiole,  %  to  1  in. 
long;  bracts  ciliolate;  spike  let  8  short,  mostly  less  than  %  in.  long,  opposite 
or  in  fours;  berries  pearl-like  on  account  of  their  whiteness,  translueeney 
and  luster,  rather  less  than  2  lines  in  diameter. 

Coast  Ranges,  on  cypress  and  juniper,  rare  in  our  region. 

2.     ARCEUTHOBIUM  Marsch-Bieb. 

Plants  yellow  or  yellowish  brown,  leafless,  fragile- jointed,  parasitic  on  conifer- 
ous trees.  Stems  quadrangular  or  angled.  Leaves  represented  by  connate  scales. 
Flowers  solitary  or  several  in  each  axil,  crowded  into  apparent  spikes,  opening 
in  autumn.  Staminate  flower: — calyx  mostly  3-parted,  compressed;  stamens 
consisting  of  a  single  1-celled  roundish  anther,  opening  by  a  circular  slit.  Pis- 
tillate flower: — calyx  2-cleft.  the  teeth  laterally  disposed,  the  ovary  ripening 
the  next  autumn  after  flowering  and  exserted  on  the  recurved  pedicel.  Berry 
circumscissile  near  the  base,  when  fully  ripe  explosively  dehiscent  at  a  touch  or 
when  teased,  the  glutinous  seed  being  expelled  to  a  distance  of  several  feet 
(Greek  arkeuthos,  juniper,  and  bios,  life.) 

1.  A.  occidentale  Engelm.  Pine  Mistletoe.  Stems  dichotomously 
branched,  4  to  15  in.  long,  the  branches  bearing  numerous  spikes,  the  lower 
spikes  commonly  with  accessory  spikes  in  the  axils;  staminate  spikes  deep  yel- 
low, %  t°  %  in.  long;  staminate  flowers  exceeding  1  line  in  breadth;  pistillate 
plants  olive-brown ;  spikes  short,  5  or  6 -flowered,  arranged  along  the  axis  of  the 
inflorescence,  the  upper  spikelets  mostly  reduced  to  1  flower,  apd  the  inflores- 
cence paniculate;  berries  brown,  oblong,  tapering  to  each  end,  2  to  2%  lines 
long. —  (Razoumofskya  occidentalis  Ktze.) 

Coast  Ranges  and  Sierra  Nevada,  on  Digger  Pine  and  Yellow  Pine. 

SYMPETALAE. 

Calyx  usually  present,  mostly  herbaceous  and  synsepalous,  often  strongly 
modified.  Corolla  sympetalous.  Stamens  inserted  on  corolla.  Pistil  1  and 
compound  (except  Asclepiadaceae  and  Apocynaceae). 

ERICACEAE.     Heath  Family. 

Trees,  shrubs  or  herbs.  Leaves  simple,  alternate  in  all  our  genera  except 
Chimaphila,  mostly  evergreen  and  stiff  and  coriaceous.  Flowers  regular  and 
symmetrical,  with  the  parts  in  5s,  rarely  in  4s.  Stamens  free  from  the  corolla, 
as  many  or  commonly  twice  as  many  as  its  lobes  or  petals  and  distinct  from 
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tin-in;  anthers  2-cHlnl,  opening  > » y  a  terminal  pore  or  sometimes  longitudinally, 
frequently  bearing  two  awn-like  appendages.  Ovary  superior  or  inferior,  4  to 
lu  (rarely  1,  2  or  3) -celled,  with  usually  axile  placentae  bearing  numerous 
ovules. — Corolla  in  most  cases  sympetalous  but  sometimes  choripetalous. 
Rhododendron  has  a  slightly  irregular  corolla.  The  red  or  white  flowers  are 
pendulous  as  a  rule  and  the  pollen-grains  are  often  united  in  4s  (tetrads). 

A.  Corolla  choripetalous;  fruit  a  capsule. 
Herbs  or  herb-like. 

Anthers  opening  by  2  terminal  pores. 

Stem  leafy;  flowers  corymbose  or  umbellate 1.  Chimaphila. 

Acaulescent ;   flowers  racemose   2.   Pyrola. 

Anthers  opening  by  a  longitudinal  slit;  saprophyte 3.  Pleuricospora. 

Shrubs;  anthers  opening  by  2  terminal  pores 9 4.  Ledum. 

B.  Corolla  sympetalous ;  anthers  opening  by  terminal  pores  or  chinks;  trees  or  shrubs. 

Calyx-tube  free  from  the  ovary. 

Corolla  funnelform    to  campanulate;   fruit  a  capsule 5.    Rhododendron. 

Corolla   urn-shaped. 

Flowers  in  a  panicle;   calyx  chorisepalous,   dry,  persistent  in   fruit  but   insignificant; 
anthers  with  2  awns. 

Fruit  a  berry  with  granular  surface;   trees 6.   Arbutus. 

Fruit  berry-like  but  really  drupaceous  with  stony   nutlets,   and  smooth  or  resinous 

surface;   shrubs    7.   Arctostaphylos. 

Flowers  in  a  raceme;  calyx  synsepalous,   becoming  fleshy   in   fruit  and  enclosing  the 

capsule   8.   Gaultheria. 

Calyx-tube  adherent  to  the  ovary;  fruit  a  berry 9.  Vaccinium. 

1.    CHIMAPHILA  Pursh.    Pipsissewa. 

Low  perennial  evergreen  suffrutescent  plants.  Leaves  alternate  or  in  irreg- 
ular whorls,  serrulate.  Flowers  white,  waxy,  in  a  terminal  naked  corymb. 
Calyx  5-parted.  Corolla  rotate,  choripetalous;  petals  5,  orbicular,  concave. 
Stamens  10;  filaments  dilated  and  hairy  in  the  middle.  Stigma  orbicular-pel- 
tate, crowning  the  very  short  style  which  is  concealed  in  the  umbilicate  summit 
of  the  ovary.  Capsule  5-celled,  dehiscent  from  above  downwards.  (Greek 
cheima,  winter,  and  phileo,  to  love,  the  plants  evergreen.) 

1.  C.  menziesii  Spreng.  Menzies  Pipsissewa.  More  or  less  branched  from 
the  base,  3  or  4  in.  high;  leaves  ovate,  obtuse  or  acute,  1  in.  or  less  long; 
peduncles  1  to  3 -flowered ;  flowers  3  lines  in  diameter ;  filaments  with  a  roundish 
dilation  at  the  middle  which  is  covered  with  short  hairs. 

Pine  woods:     Coast  Ranges  and  Sierra  Nevada,  alt.  3,500  to  6,000  ft.,  rare. 

C.  umbellata  Nutt.  Prince's  Pine.  Stem  often  simple,  6  to  10  in.  high, 
bearing  several  clusters  or  whorls  of  leaves  and  3  to  6 -flowered  peduncles ;  leaves 
oblanceolate,  varying  to  oblong,  sharply  serrate  from  near  the  base,  l1/*  to 
2%  in.  long;  filaments  with  a  roundish  dilation  at  base  which  is  hairy  on  the 
margin  only. — Pine  woods:  "  Parker 'b  Station,  Eureka  Trail,' '  BoJander; 
Hupa  Valley,  Chandler;  Mt.  Shasta;  Big  Oak  Flat  Road;  Placer  Co.,  Carpenter. 

2.     PYROLA  L.    Winteegreen. 

Acaulescent  herbs  with  slender  rootstocks,  leafless  or  with  radical  evergreen 
leaves.     Flowers  5-merous,  in  a  raceme  on  a  naked  or  sparingly  scaly-bracted 
scape.     Petals  distinct,  concave  or  incurved,  more  or  less  converging.     Sta- 
mens 10;  filaments  subulate,  naked.     Stigma  5-lobed  or  -toothed,  o* 
gated  style.     Capsule   5-celled,   depressed-globose   and   5-lobed,  urn 
apex  and  base,  dehiscent  from  the  base  upward;  edges  of  the  valva 
when  opening,  persistent  on  the  axis.     Embryo  minute.     (Diminutiv 
classical  name  of  the  Pear  Tree,  on  account  of  resemblance  in  tht 
one  species.) 
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1.  P.  aphylla  Smith.  Leafless  parasite;  stems  red,  often  many  and  clus- 
tered, from  a  scaly -bracted  rootstock,  8  to  16  in.  high;  calyx  red,  ite  lobes 
triangular-ovate,  *4  the  length  of  the  obovate  or  elliptic  whitish  petals;  capsule 
3  lines  broad,  its  sutures  somewhat  cobwebby  in  dehiscence. 

Bare  in  our  district:  Santa  Cruz  Mts.,  M.  Grace  Bowe;  Mt.  Tamalpais; 
Howell  Mt. ;  Mt.  St.  Helena  and  northward  to  Mt.  Shasta.  Also  in  the  Sierra 
Nevada.  The  following  species  have  a  cluster  of  radical  leaves  and  (except 
the  last)  a  long  declined  and  recurved  style. 

P.  picta  Smith.  White-veined  Shin-leaf.  Leaves  ovate  or  elliptic,  very 
coriaceous,  mottled  or  veined  with  white;  petiole  narrowly  winged;  calyx-lobes 
broadly  ovate;  corolla  greenish  white  or  brownish. — Pine  forests  from  Mendo- 
cino Co.  to  Mt.  Shasta  and  southward  in  the  Sierra  Nevada. 

P.  rotundifolia  L.  var.  bractkata  Gray.  Leaves  orbicular  and  compara- 
tively thin,  unmottled,  on  slender  unwinged  petioles  as  long  as  the  blade; 
calyx-lobes  triangular-lanceolate;  corolla  rose-purple. — With  the  preceding. 

P.  secunda  L.  Leaves  ovate,  thin  and  greenish;  flowers  white,  in  a  one- 
sided raceme;  petals  with  two  tubercles  at  base  inside. — Northern  Sierra 
Nevada. 

3.    PLEURICOSPORA  Gray. 

Whitish  or  light  brown  saprophyte  with  imbricated  scales.  Sepals  4  or  5, 
scale-like,  the  margins  fimbriate.  Petals  4  or  5,  plane,  rather  shorter  than  the 
sepals.  Stamens  8  or  10;  filaments  ligulate-filiform,  glabrous.  Ovary  ovate, 
1 -celled,  the  4  or  5  parietal  placentae  large;  style  columnar;  stigma  umbilicate- 
capitate.  Fruit  a  watery  berry.  (Greek  pleuricos,  at  the  side,  and  spora,  seed, 
the  placentae  parietal.) 

1.  P.  fimbriolata Gray.  Plant  spike-like,  2  to  8  in.  high;  spike  dense; 
corolla  whitish,  5  lines  long. 

Mariposa  Grove,  Bolander ;  Lake  Tahoe,  Katherine  Chandler;  Healdsburg 
(Zoe,  iv,  154).  The  following  allied  plants  are  saprophytes  with  red,  brown 
or  dull  white  herbage  and  hypogynous  flowers  in  a  single  terminal  spike: 

Allotropa  virgata  T.  &  G.  Reddish  or  whitish  rather  fleshy  plant;  corolla 
none;  ovary  5-celled,  as  in  the  next  two. — Sierra  Nevada  in  pine  woods;  Mt 
Shasta;   Humboldt  Co. 

Pterospora  andromeda  Nutt.  Pine  Drops.  Reddish  brown  plant;  flowers 
racemose;  corolla  sympetalous;  anthers  2-awned  at  the  back. — Sierra  Nevada; 
Lake  Co.  and  northward. 

Sarcodes  sanguinea  Torr.  Snow  Plant.  Bright  red  or  scarlet  plant ;  flowers 
in  a  fleshy  scaly  spike;  corolla  sympetalous;  anthers  not  awned. — Sierra 
Nevada. 

Hemitomes  congestum  Gray.  Spike  capitate,  often  subterranean;  sepals 
2;  corolla  tubular-urn-shaped,  4  or  5-lobed;  ovary  1-celled,  apparently  several- 
celled  by  the  meeting  of  adjacent  placental  plates. — Coast  Ranges  near  the 
coast,  northward. 

4.     LEDUM  L.  Labrador  Tea. 

Evergreen  shrubs  with  fragrant  herbage.  Leaves  entire,  the  margin  disposed 
to  be  revolute.  Flowers  white,  small,  in  terminal  umbel-like  corymbs  from 
large  scaly  buds.  Pedicels  slender.  Sepals  5,  almost  distinct,  very  small. 
Petals  5,  obovate  and  spreading.  Stamens  5  to  10.  Capsule  5-celled,  dehiscing 
from  the  base  upward,  many-seeded ;  placentae  borne  on  the  summit  of  the  axis 
of  the  fruit.     (Greek  Ledon,  ancient  name  of  the  Cistus.) 
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1.  L.  glandulosum  Nutt.  Low,  3  to  5  ft.  high;  leaves  rather  thickly  cloth- 
ing the  stems,  oblong,  acute  at  each  end,  mucronate  at  apex,  1  to  2%  in. 
long,  green  and  glabrous  on  both  sides,  or  light  colored  beneath  with  a  gland- 
dotted  felt;  petals  elliptic-ovate,  2%  to  3  lines  long;  filaments  ciliate  toward 
the  base;  capsule  oval,  nearly  2  lines  long. 

Sierra  Nevada,  4,000  to  10,000  ft.,  and  from  Pt.  Reyes  northward  along  the 
coast  to  Oregon.    Poisonous  to  sheep. 

5.  RHODODENDRON  L. 

Ours  shrubs  with  alternate  entire  leaves  crowded  on  the  flowering  branches. 
Flowers  in  umbels  or  corymbs,  from  terminal  buds  with  thin  deciduous  scales. 
Calyx  very  small.  Corolla  funnelform  to  campanulate,  cleft,  often  somewhat  ir- 
regular. Stamens  5  or  10;  filaments  filiform;  anthers  short,  without  awns  or 
appendages.  Style  filiform;  stigma  capitate  or  somewhat  lobed.  Fruit  a  septi- 
cidal  5-celled  capsule,  the  valves  separating  from  the  columella.  (Greek  rhodos, 
rose,  and  dendron,  a  tree.) 

Deciduous;  flowers  commonly  wnitc;  stamens  5 1.  R.  occidentale. 

Evergreen ;  flowers  rose-purple ;  stamens  10 2.   R.   calif ornicum. 

1.  R.  occidentale  Gray.  Western  Azalea.  Shrub,  3  to  8  ft.  high;  leaves 
narrowly  or  broadly  obovate,  1  to  4  in.  long,  ciliate,  otherwise  nearly  glabrous; 
flower  buds  terminal,  surrounded  at  base  by  leaf  buds  which  give  rise  to  the 
shoots  of  the  season;  calyx  5-parted,  its  lobes  oblong  or  oval;  corolla  white, 
or  sometimes  pink,  1%  to  nearly  2  in.  long,  5-cleft,  slightly  irregular,  the  upper 
lobe  with  a  large  yellow  splotch;  tube  conspicuously  funnelform,  glandular- 
viscid  outside;  capsule  oblong,  %  in.  long. 

Middle  and  seaward  Coast  Ranges,  commonly  on  stream  banks:  Santa  Cruz 
Mts.;  Marin  Co.;  Napa  Valley;  Sonoma  Co.  and  northward.  Also  in  the 
Sierra  Nevada.  In  the  Bay  region  the  white-flowered  form  usually  occurs  in 
shade  or  in  deep  canons,  the  pink  form  higher  on  canon  sides  or  in  sunny 
situations.    Feared  by  sheepmen  as  poisonous. 

2.  R.  calif  ornicum  Hook.  California  Rose  Bay.  Erect,  4  to  8  ft.  high; 
leaves  coriaceous  and  evergreen,  oblong  or  elliptic,  green  above,  rusty  or  lighter 
beneath,  3  to  4  in.  long;  flower  buds  1  in.  long,  the  scales  ovate;  corolla  tur- 
binate-campanulate,  rose-purple,  the  upper  lobe  greenish-dotted  within,  1%  in- 
long;  stamens  10,  not  exserted;  ovary  densely  pubescent  with  dark  red  or 
rusty  hairs;  capsule  nearly  or  quite  glabrous,  red,  ^  to  %  in.  long,  2%  lines 
in  diameter. 

Seaward  Coast  Range:  Waddell  Creek;  Pescadero;  Mt.  Tamalpais  and 
northward  to  Mendocino  and  Humboldt  cos.     Reported  poisonous  to  sheep. 

Leucothoe  davisiae  Torr.  Shrub  3  to  4  ft.  high ;  leaves  coriaceous,  oblong,  1 
to  3  in.  long;  flowers  white,  pendulous,  in  erect  racemes  2  to  4  in.  long;  corolla 
ovate  with  narrow  orifice,  3  lines  long ;  anthers  2-mucronate,  not  awned. — Sierra 
Nevada,   about   7,000   ft.,   rather   rare. 

Cassiope  mertensiana  Don.  Heath-like  fruticulose  evergreen,  with  scale- 
like triangular  leaves  (1  line  long)  crowded  and  imbricated  on  the  stems  in  four 
ranks;  corolla  white,  open-campanulate,  nodding  on  the  apex  of  an  erect  naked 
peduncle;  stamens  10,  anthers  awned. — Alpine  in  the  Sierra  Nevada  and  north- 
ward. 

Bryanthus  breweri  Gray.  Heath-like  fruticulose  evergreen  4  to  12  in. 
high;  leaves  linear,  3  to  7  lines  long;  corolla  rose-color,  deeply  saucer-shaped, 
5-cleft  nearly  or  quite  to  middle,  the  lobes  recurving  from  the  tip;   stamens 
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7  to  10,  exserted;  anthers  awnless. — Sierra  Nevada,  7,000  to  12,000  ft.  Called 
"Alpine  Heather."  B.  empetriformis  Gray.  Corolla  campanulate,  the  5 
stamens  included. — Mt.  Shasta,  Marble  Mt.  and  northward. 

Kalmia  potjfolia  Wang.  Fruticulose,  3  to  12  in.  high;  corolla  rose-purple, 
saucer-shaped,  10-saccate,  the  10  stamens  with  their  awnless  anthers  lodged  in 
the  sacs  in  bud. — Alpine  in  the  Sierra  Nevada  (K.  glauca  Ait.).  Leaves  prob- 
ably poisonous  to  cattle. 

6.    ARBUTUS  L.  Abbute  Tree. 

Evergreen  trees  or  shrubs  with  glossy  leathery  leaves.  Flowers  in  a  terminal 
panicle  of  dense  racemes.  Bracts  and  bractlets  scale-like.  Calyx  small,  5- 
parted.  Corolla  globular  or  ovate,  5-lobed  at  apex.  Stamens  twice  as  mani 
as  the  corolla-lobes,  included;  filaments  soft-hairy;  anthers  with  a  pair  of 
reflexed  awns  on  the  back.  Ovary  on  a  hypogynous  disk,  5  or  rarely  4-celled,  the 
ovules  crowded  on  a  fleshy  placenta  which  projects  from  the  inner  angle  of  eath 
cell.  Fruit  a  many-seeded  berry  with  granular  surface.  (Latin  name  of  the 
Arbute  tree  under  which,  says  Horace,  idle  men  delight  to  lie.) 

1.  A.  menziesii  Pursh.  Madrona.  Widely  branching  tree  20  to  125  ft.  high; 
bark  polished,  crimson  or  terra  cotta,  or  on  old  trunks  dark  brown  and  fissured 
into  small  scales;  leaves  narrowly  elliptic  or  ovatish,  3  to  6  in.  long,  glabrous, 
dark  green  and  polished  above,  glaucous  beneath,  entire,  or  on  vigorous  shoots, 
finely  serrate;  flowers  white;  corolla  3  lines  long,  with  5  very  small  lobes  re- 
curving from  the  small  opening,  and  10  semltransparent  glands  in  a  circle  at 
base  with  a  slight  constriction  above  them  which  becomes  obvious  on  drying; 
fruit  somewhat  depressed  globose,  4  to  5  lines  in  diameter,  fleshy  but  rather 
dry,  red  or  orange  color;  seeds  somewhat  angular,  closely  crowded,  5  or  6  in  a 
cell. 

Coast  Ranges,  most  common  toward  the  coast  in  our  region:  Santa  Crux 
Mts.;  Oakland  Hills;  Mt.  Tamalpais;  Sonoma  and  Napa  cos.  Sierra  Nevada, 
mostly  northward,  but  not  common.  Growing  on  high  ridges,  mountain  slopes 
and  in  gravelly  valleys,  it  reaches  its  greatest  development  in  Mendocino  and 
Humboldt  counties  where,  on  account  of  its  habit  and  varying  expression  of 
growth  in  association  with  Oregon  Oak  and  Black  Oak,  Douglas  Fir  and  Red- 
wood and  its  wonderful  play  of  bark  and  leaf  color,  it  is  a  source  of  never-end- 
ing study  and  delight  to  the  botanical  traveler. 

7.     ARCTOSTAPHYLOS  Adans.    Manzanita. 

Evergreen  shrubs  with  very  crooked  branches,  the  bark  dark  red  or  chocolate- 
colored,  smooth  and  polished;  wood  hard  but  brash.  Leaves  commonly  entire, 
more  or  less  vertical  by  twisting  of  the  petiole.  Flowers  white  or  pink,  in  term- 
inal subglobose  clusters  or  panicles  composed  of  short  racemes,  the  parts  usually 
in  5s.  Bracts  commonly  scaly.  Sepals  distinct.  Corolla  urn-shaped.  Stamens 
and  anthers  as  in  Arbutus ;  filaments  thickened  above  the  base  and  hairy  at  the 
middle.  Ovary  raised  on  a  hypogynous  disk,  4  to  10 -celled,  with  one  ovule  in 
each  cell,  in  fruit  forming  a  drupe  or  dry  brown  " berry* '  with  several  stony 
nutlets.  Nutlets  distinct,  irregularly  united  in  2s  or  3s,  or  sometimes  consoli- 
dated into  a  single  stone;  pulp  mealy  or  in  late  summer  powdery. — The 
individuals  are  very  abundant  and  in  the  company  of  Buck  Brush,  Scrub  Oak, 
Pickeringia  and  other  spiny  shrubs,  form  the  exceedingly  extensive  brush 
thickets  known  as  chaparral  which  impart  a  marked  character  to  the  scenery  of 
the  higher  Coast  Range  ridges  and  mountain  summits.  (Greek  arktos,  a  bear, 
and  staphule,  a  grape;  bears  feed  on  the  berries.) 
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I^rtiit    small,    2    lines    long    or    lc^s;    loaves    le^s    than     1    in.     (mostly    ]j    in.)    lontf,    strictly 

erect     1.    A.nummnlaria. 

I'ruit  3  to  AYi   lines  long;  leaves  exceeding   1   in.    (mostly   1  y*    to  2  in.)   long. 
Branchlets  commonly  bristly;   ovary  bearded. 

Leaves  cordate  at  base   2.  A.  andersonii. 

Leaves  oblong-lanceolate  to  ovate   3.  A.  tomentosa. 

Branchlcts  glabrous  or  pubescent;  ovary  glabrous. 
Pedicels  glabrous. 

Leaves  light  green,   glaucescent;   calyx  equaling  or  slightly  exceeding  diameter  of 

corolla   4.   A.  mansantta. 

Leaves  vivid  green,   never  glaucescent;   calyx    J4    diameter   of  corolla 

5.   A.   stanfordiana. 
Pedicels  glandular-pubescent;  leaves  glaucous 6.  A.  glauca. 

1.  A.  nummularia  Gray.  Strictly  erect,  1%  to  2%  ft.  high;  branchlets 
pilose-pubescent,  the  foliage  glabrous  and  shining;  leaves  orbicular  to  elliptic- 
ovate,  entire,  veiny  on  the  under  surface,  thickly  clothing  the  branches,  5  to  11 
(commonly  about  6)  lines  long,  on  petioles  1  line  long;  flowers  white,  little  ex- 
ceeding 1  line;  ovary  bearded;  fruit  oblong,  2  lines  long,  the  nutlets  usually  4. 

Mendocino  "White  Plains";  Mt.  Tamalpais  and  Santa  Cruz  Mts.  Dis- 
tribution  restricted   but   locally   abundant. 

A.  nev aden sis  Gray.  Main  stems  creeping,  the  erect  branches  3  to  9  in. 
high;  leaves  small. — Common  in  the  upper  portion  of  the  Sierra  Nevada  timber 
belt. 

2.  A.  andersonii  Gray.  Four  to  6  ft.  high ;  branchlets  with  copious  straight 
spreading  hairs  or  bristles  and  with  glandular  indument,  the  foliage  glabrous 
and  glaucous ;  leaves  oblong  or  varying  from  broadly  to  narrowly  ovate,  obtuse, 
or  acute,  cuspidate,  cordate  at  base  or  even  auriculate,  serrulate  below  the  middle, 
commonly  sessile,  or  sometimes  with  a  short  to  2  or  3  lines  long  petiole;  sec- 
ondary peduncles  of  the  panicle  rather  long;  bracts  lanceolate;  fruit  viscid- 
pubescent. 

Summit  of  the  Oakland  Hills  and  in  the  Santa  Cruz  Mts.  near  the  Redwood 
"big  trees"  at  Felton.  Variable  in  its  character,  some  specimens  showing 
entire  leaves  without  the  cordate  base.    Too  near  the  next. 

3.  A.  tomentosa  Dougl.  Branching  shrub,  4  to  8  ft.  high;  branchlets 
usually  with  a  glandular  indument  and  spreading  bristly  hairs;  leaves  with  a 
fine  close  tomentum  or  glabrous,  narrowly  or  broadly  oblong  to  ovate,  from 
obtuse  to  subcordate  at  base,  acute  or  obtuse  at  apex,  entire  or  rarely  spinulose- 
serrulate,  1  to  2  in.  long,  on  very  short  petioles;  bracts  linear-lanceolate,  the 
lower  foliaceous;  flowers  white;  filaments  pilose-pubescent;  ovary  hirsute; 
nutlets  separable  or  more  or  less  united. 

Coast  Ranges  toward  the  coast.  The -most  common  species  after  A.  manza- 
nita,  and  usually  distinguishable  from  it  by  the  conspicuous  foliaceous  bracts. 

4.  A.  manzanita  Parry.  Common  Manzanita.  Shrub,  3  to  12  ft.  high, 
commonly  widely  branched  from  the  base  with  long  straggling  crooked  branches, 
sometimes  becoming  almost  elephantine  in  its  proportions  and  up  to  18  ft.  high; 
young  twigs  and  peduncles  finely  puberulent;  pedicels  glabrous;  leaves  elliptic 
and  obtuse  at  base  and  apex,  the  larger  orbicular,  the  smaller  oblong  and  often 
tapering  from  the  middle  to  the  acute  base  and  apex,  1  to  2  in.  long,  ostensibly 
glabrous;  panicle  as  broad  or  broader  than  high,  pendulous  on  the  short 
abruptly  recurved  peduncles;  flowers  commonly  white,  or  tinged  with  pink; 
bracts  small  and  dry;  calyx  closely  appressed  to  the  base  of  the  corolla  and  as 
broad;  corolla  broad;  stamens  with  a  hairy  tuft  on  back  of  filaments 
at  expanded  portion ;  ovary  glabrous ;  fruit  smooth,  dull  white  in  early  summer, 
becoming  deep  reddish  brown  in  late  summer  and  autumn;  nutlets  irregularly 


314  ERICACEAE. 

coalescent,  usually  2  or  3  consolidated  (indicated  by  the  number  of  cells)  with 
intermediate    (1-celled)    ones. 

Covering  large  areas  of  the  high  dry  Coast  Eange  slopes,  where  gregarious 
remarkably  uniform  in  height,  about  4  to  6  ft.  high. 

5.  A.  stanfordiana  Parry.  Myacoma  Manzanita.  Erect  not  widely 
branched  shrub  3  to  5  ft.  high  with  very  slender  dark  red  steins,  perfectly 
glabrous  in  all  its  parts;  leaves  bright  green  on  both  faces,  narrowly  orate 
to  oblanceolate,  most  frequently  acute  at  both  ends,  petioled,  1  to  1%  in.  long, 
very  erect;  flowers  abundant,  in  elongated  racemes,  forming  an  open  panicle, 
light  pink  to  lilac ;  corolla  seldom  over  3  lines  long,  very  frequently  with  an 
obscure  constriction  just  below  the  middle ;  calyx  reddish,  only  half  the  diameter 
of  the  corolla,  somewhat  impressed  as  it  were  within  the  truncate  or  subeordate 
base  of  the  latter  and  thus  partly  concealed;  ovary  glabrous;  nutlets  broader 
than  high,  usually  two  or  more  coherent,  rarely  all  united  into  a  single  irregular 
stone. 

Howell  Mt.,  Mt.  St.  Helena  and  northward  to  the  neighborhood  of  Bed  Mt. 
east  of  Ukiah.     A  beautiful  and  rather  rare  shrub  (cf.  Erythea,  vii,  111). 

6.  A.  glauca  Lindl.  Great-berried  Manzanita.  Shrubby  or  almost 
arborescent,  9  to  25  ft.  high,  with  a  trunk  often  1  ft.  in  diameter;  foliage 
glabrous  and  glaucous ;  leaves  elliptical  to  broadly  ovate  or  oblong,  entire,  acute 
or  obtuse  at  apex,  obtuse,  truncate  or  even  subeordate  at  base,  1%  to  2  in. 
long;  petioles  3  to  4  lines  long;  panicle  broader  than  high,  frequently  ten 
compact ;  pedicels  glandular-pubescent ;  flowers  white,  rather  large ;  fruit  usually 
viscid,  pulp  scanty;  nutlets  completely  consolidated  into  a  solid  smooth  ptone. 

Interior  species:     Mt.  Diablo,  Los  Gatos  and  southward.    Also  in  the  Sierra 
Nevada. 

8.  GAULTHERIA 

Ours  a  fruticose  evergreen,  with  spicy -aromatic  leaves  and  flowers  in  racemes. 
Calyx  5-cleft.  Corolla  oval-urn-shaped,  5-toothed  at  the  narrow  orifice.  Stamens 
10;  anthers  with  a  pair  of  spreading  awns  from  the  summit  of  each  cell;  fila- 
ments dilated  at  base.  Ovary  5-celled;  stigma  entire.  Capsule  loculieidal, 
deeply  umbilicate,  enclosed  by  the  enlarged  and  fleshy  calyx.  (Dr.  Gaulticr, 
Canadian  physician  and  botanist.) 

1.  G.  shallon  Pursh.  Salal.  Stems  erect  or  ascending,  1  to  5  ft.  high; 
leaves  ovate  or  orbicular,  slightly  cordate  at  base,  finely  serrate,  2  to  4  in.  long; 
petioles  1  to  2  lines  long;  racemes  axillary  or  terminal,  glandular  viscid,  3  to  6 
in.  long;  bracts  scaly,  ovate',  concave,  often  reddish;  pedicels  declined,  bearing 
bracts  below  the  middle;  corolla  pink  or  pinkish  white,  4  lines  long;  fruit 
berry-like,  globose,  black. 

Redwood  region  from  the  Santa  Lucia  Mts.,  Redwood  Peak  (Alameda  Co.), 
and  Marin  Co.  to  Humboldt  Co.  and  northward  into  the  Douglas  Fir  region  of 
Oregon  and  Washington.  Commonly  abundant  and  covering  thickly  the  forest 
floor.     Mar.-May. 

9.  VACCINIUM  L. 

Shrubs  or  bushes,  or  on  high  mountain  peaks  or  ridges,  dwarfish  or  depressed 
woody  plants.  Calyx-tube  adnate  to  the  ovary,  the  limb  5 -parted  or  -lobed, 
or  entire.  Corolla  globular  or  urn-shaped  to  oblong-cylindric,  5  (or  4) -toothed. 
Stamens  10  (or  8) ;  anthers  (except  in  V.  ovatum)  bearing  on  the  back  two 
upwardly  curved  awns,  each  cell  prolonged  at  apex  into  a  tube-like  appendage 
opening  at  the  tip  by  a  pore.     Ovary  4  or  5-celled,  the  cells  several  to  many- 
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S|1»'<h'«l.       Fruit  a  borrv,  crowned  with  the  wstigos  of  the  OMlvx-toeth.       (Classical 

^ -fit in  name  of  the  Bilberry.) 

Kvergreen;  flowers  in  clusters;  filaments  hairy;  anthers  awnlcss V.  ovatum. 

deciduous;  flowers  solitary;  filaments  glabrous;  anthers  awnetl V.   parvifolium. 

1.  V.  ovatum  Pursh.  California  Huckleberry.  Erect  evergreen  shrub, 
4  to  8  ft  high;  leaves  coriaceous,  shining  above,  oblong-ovate,  serrate,  short - 
petioled,  persisting  4  or  5  years,  %  to  1%  in.  long;  corolla  oblong-campanulate, 
pink;  berry  dark  purple,  without  bloom. 

North  slopes  of  hills  near  the  coast,  especially  in  the  Redwood  region:  Mon- 
terey Co.;  Oakland  Hills;  Marin  Co.  and  northward. 

2.  V.  parvifolium  Smith.  Red  Bilberry.  Deciduous  shrub,  5  to  8  ft. 
high;  branches  and  branchlets  slender,  very  sharply  angled,  green,  articulated; 
leaves  scattered,  mostly  oval,  pale  beneath,  entire,  5  to  10  lines  long;  pedicels 
2%  to  4  lines  long,  deflexed  in  fruit  but  not  usually  curved;  calyx  slightly  5- 
lobed;  corolla  globular,  greenish;  berries  red. 

Redwood  region,  from  the  Santa  Cruz  Mts.  to  Cazadero,  Mendocino  and  Hum- 
boldt cos.  and  northward.  The  following  species  are  all  deciduous  with  1  or 
rarely  2  flowers  in  a  place,  glabrous  filaments,  awned  anthers,  and  berry  blue 
with  a  bloom: 

V.  ovalifolium  Smith.  Tall  Bilberry.  Straggling,  4  to  8  ft.  high,  the 
branchlets  angular;  leaves  1  to  1%  in.  long;  corolla  ovoid;  calyx  5-lobed. — 
Northern  Sierra  Nevada,  4,500  ft.  and  northward.  V.  occidentale  Gray. 
Sierra  Bilberry.  Shrub  1%  to  2  ft.  high;  branchlets  not  angular;  leaves  en- 
tire, only  slightly  veiny,  6  to  9  lines  long;  calyx  5-parted;  corolla  oblong-cylin- 
dric. — Sierra  Nevada,  5,000  to  7,000  ft.  V.  caespitosum  Michx.  Dwarf 
Bilberry.  Dwarfish,  caespitose,  3  to  5  in.  high;  branchlets  not  angled;  calyx 
entire  or  obscurely  lobed;  corolla  ovoid. — High  Sierra  Nevada,  Lake  Tahoe  and 
northward. 

PRIMULACEAE.    Primrose  Family. 

Herbs  with  simple  undivided  leaves.  Flowers  perfect,  regular  and  sym- 
metrical, 4  to  8-merous,  commonly  5-merous,  axillary  and  solitary,  or  in  ter- 
minal racemes  or  umbels.  Stamens  opposite  the  lobes  of  the  corolla  and  in- 
serted on  its  tube  or  base.  Ovary  1 -celled,  with  a  single  style  and  stigma, 
superior,  except  in  Samolus,  where  it  is  attached  to  the  base  of  the  calyx; 
ovules  on  a  free  central  placenta.     Fruit  a  capsule. 

Corolla-lobes  erect  or  spreading,   not  reflexed. 

Stemless;  leaves  all  in  a  radical  cluster;  flowers  in  umbels 1.  Androsace. 

Stems  leafy. 

Ovary  adnate  to  base  of  calyx;  flowers  in  racemes 2.  Samolus. 

Ovary  free  from  calyx. 

Capsule  longitudinally  dehiscent. 

Corolla  present:  leaves  in  a  single  whorl  at  summit  of  stem 3.  Tri  en  talis. 

Corolla   none;    leaves  opposite,    in   many   pairs 4.    Glaux. 

Capsule  circumscissile ;   flowers  axillary  and  solitary. 

Corolla  longer  than  calyx,  red;  leaves  opposite  or  ternate 5.  A  nag  all  is. 

Corolla    shorter    than    calyx;    leaves    alternate 6.    Centunculus. 

Corolla-lobes  reflexed;  flowers  in  umbels  borne  on  naked  scapes 7.  Dodecatheon. 

1.  ANDROSACE  L. 

Small  montane  or  alpine  herbs,  with  rosulate  radical  leaves  and  few  to 
several  scapes  bearing  an  involucrate  umbel  of  small  white  or  pink-tinted  flow- 
ers. Calyx-lobes  5.  Corolla  somewhat  salver  form,  its  lobes  5  (or  4),  its  tube 
shorter  than  the  calyx,  its  throat  constricted;  stamens  short  and  inserted  low 
down  upon  the  tube.     Style  mostly  short.     Capsule  subglobose,  dehisc*™*  Kv 
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valves.  Seeds  few  or  many.  (Androsakes,  Greek  name  of  a  now  unknown 
sea-plant.) 

1.  A.  septentrionalis  L.  Annual,  erect,  1*4  to  3  in.  high;  leaves  of  the 
radical  tuft  linear  to  lanceolate,  rarely  oblong,  entire  or  obscurely  toothed, 
3  or  4  lines  long;  scapes  1  to  3,  erect;  inflorescence  umbellate;  involucral braeto 
ovate  or  lanceolate,  occasionally  very  broad  at  base;  pedicels  filiform,  unequal, 
%  to  1  in.  long;  corolla  not  exceeding  the  calyx-lobes,  1  line  long;  calyx-lobes 
mostly   shorter  than   its  tube,   subulate-lanceolate. 

Berkeley  Hills,  Mt.  Diablo,  and  far  northward  and  eastward. 

Primula  suffrutescens  Gray.  Sierra  Primrose.  General  habit  of  Dode- 
catheon;  leaves  thickly  crowded  on  creeping  stems,  cuneate-spatulate,  toothed 
at  apex;  scape  2  to  4  in.  long,  bearing  an  umbel  of  several  flowers;  corolla  red, 
its  tube  surpassing  the  calyx,  its  limb  %  in.  broad  with  spreading  emargioate 
or  obcordate  lobes. — Crevices  of  rocks,  alpine  in  the  Sierra  Nevada. 

~  2.  SAMOLUS  L.  Brookweed. 
Glabrous  perennial  herbs  with  alternate  leaves.  Flowers  small,  white, 
5-merous,  in  terminal  racemes.  Calyx  adherent  to  the  base  of  the  ovary,  cam- 
panulate.  Corolla  nearly  campanulate.  Stamens  5,  borne  on  the  tube  of  the 
corolla,  their  filaments  short;  a  second  series  of  stamens  represented  by  5 
sterile  filaments  or  staminodia  inserted  in  the  sinuses  of  the  corolla  and  al- 
ternating with  the  anther-bearing  stamens.      Capsule  opening  at  the  apex  by 

5  valves.      (Celtic  name.) 

1.  S.  floribundus  II.B.K.  Water  Pimpernel.  Stem  commonly  solitary, 
erect,  simple  or  branching  above  into  2  or  3  racemes,  or  paniculate,  6  to  10  in. 
high;  radical  leaves  rosette-like,  round-obovate  to  oblong-spatulate,  obtuse  or 
almost  truncate,  narrowed  toward  the  base  into  a  broad  short  petiole,  ll/j  in. 
long;  cauline  leaves  similar,  the  uppermost  varying  to  elliptic,  3  lines  long  or 
more;  pedicels  slender,  bractless,  but  bearing  minute  bractlets  at  their  middle; 
calyx-teeth  short,  broadly  triangular;  petals  very  small,  white. — (S.  valerandi 
L.  var.  americanus  Gray.) 

Brooks  and  marshes,  rare  within  our  limits;  Suisun  Marshes;  Antioeh;  San 
Bernardino.    Far  eastward  across  the  continent. 

3.    TRIENTALIS  L. 
Low  and  glabrous  perennials.     Rootstocks  tuberous,  sometimes  stoloniferoos. 
Stem  simple,  bearing  scales  or  small  leaves  below  and  a  whorl  of  large  leaves 
above,  from  the  center  of  which  the  filiform  peduncles  arise.    Flowers  commonly 

6  (5  or  7)-  merous.  Corolla  rotate,  deeply  parted.  Filaments  long  and  filiform, 
united  at  base  into  a  very  short  ring.  Style  filiform.  Capsule  valves  5,  revolute. 
(Latin  trientalis,  containing  one-third  of  a  foot,  in  allusion  to  the  height  of  the 
plants.) 

1 .  T.  europaea  L.  var.  latif olia  Torr.  Star-flower.  Stems  4  to  6  in. 
high,  from  tubers  %  to  nearly  1  in.  long ;  leaves  of  the  involucral  whorl  5  or  6, 1 
to  2  in.  long,  broadly  obovate,  abruptly  acute,  drawn  down  to  a  very  short  petiole; 
peduncles  %  to  2  in.  long;  corolla  white  or  rose-red,  about  4  lines  broad,  its 
divisions  abruptly  acuminate  and  prolonged  into  a  slender  point ;  calyx-lobes  nar- 
rowly linear-lanceolate,  mucronate,  exceeding  the  capsule. 

Coast  Range  woods,  mostly  in  the  seaward  and  middle  ranges  from  Monterey 
northward.    Also  in  the  Sierra  Nevada.    May-June. 

4.    GLAUX  L. 

Somewhat  succulent  perennial  with  opposite  leaves,  distinguished  from  all 
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ther  genera  of  the  order  by  the  absence  of  a  corolla.  Calyx  purplish  or  white, 
impanulate,  5-lobed,  assuming  the  appearance  of  a  corolla,  the  stamens  ^Iter- 
ating with  its  lobes.  Capsule  5-valved  at  apex.  Seeds  few,  immersed  in  the 
•sue  of  the  placenta.     (Greek  glaukos,  sea-green.) 

1.  G.  maritima L.  Sea  Milkwort.  Herbage  somewhat  succulent;  running 
Mtstocks  slender;  stems  8  to  11  in.  high,  erect,  or  ascending  from  a  decumbent 
•se,  simple  or  eventually  branching;  leaves  oblong,  4  to  7  lines  long;  flowers 
m  than  2  lines  long,  solitary  in  the  axils,  almost  sessile ;  calyx-segments  ellip- 
e;  capsule  globose,  a  little  over  1  line  long. 

Marshy  shores  of  Tomales,  San  Francisco  and  Suisun  bays.    June. 

5.    ANAGALLIS  L.  Pimpernel. 

Low  herbs  with  opposite  or  sometimes  ternate  entire  leaves.  Flowers  axillary, 
i  slender  pedicels.  Calyx  deeply  5-cleft  into  narrow  segments.  Corolla  rotate, 
jeply  5-parted,  the  rounded  lobes  convolute  in  the  bud.  Stamens  5;  filaments 
rsute  or  pubescent.  Capsule  circumscissile.  (Greek,  meaning  delightful.) 
1.  A.  arvensisL.  Poor  Man's  Weather-glass.  Stems  1  ft.  long,  procum- 
tnt  or  ascending;  leaves  deltoid-ovate,  acute,  sessile,  4  lines  long,  shorter  than 
e  pedicels;  sepals  lanceolate,  acuminate,  scarious-margined  toward  the  base, 
airly  distinct;  corolla  vermilion,  4  to  5  lines  broad,  the  petals  lightly  joined 

base,  minutely  glandular-ciliate  at  apex ;  capsules  on  recurved  pedicels ;  seeds 

line  long,  triangular,  the  surface  pitted. 

Naturalized  Old  World  weed,  mostly  near  the  coast:  common  about  San  Fran- 
ico  Bay. 

6.  CENTUNCULUS  L. 

Very  small  annuals  with  alternate  entire  leaves  and  minute  solitary  flowers  in 
air  axils.  Calyx  4  (or  5) -parted,  the  narrow  lobes  linear-lanceolate,  acuminate, 
irolla  4  (or  5)  -cleft,  the  tube  subglobular  and  lobes  acute.  Stamens  4  or  5, 
serted  on  the  throat  of  the  corolla.  Capsule  globose,  circumscissile.  Seeds 
ray.     (Meaning  of  name  obscure.) 

1.     C.  minimus L.  Chaffweed.     Slender,  glabrous,  1  to  5  in.  high;  leaves 
ovate,  sessile  or  short-petioled,  1  to  2  lines  long;  flowers  sessile  or  very  nearly 
,  shorter  than  the  leaves,  mostly  4-merous,  filaments  much  dilated  at  base. 
Moist  ground:  near  San  Francisco,  Kellogg,  1866;  Laundry  Farm;  Antioch 
foe,  v,  144) ;  Humboldt  Bay,  Chandler,  and  northward. 

7.    DODECATHEON  L.     Shooting  Star. 

Low  perennial  herbs  with  radical  leaves  and  a  naked  scape  bearing  an  umbel 
few  or  many  flowers.  Corolla  5-parted,  with  very  short  tube  and  dilated 
iekened  throat,  the  long  and  narrow  divisions  reflexed  in  flower  (as  also  the 
lyx-lobes).  Stamens  on  the  throat  of  the  corolla;  filaments  short  and  flat, 
raadelphous,  but  at  length  separable  above.  Style  filiform,  exscrted.  Fruit  a 
psule  with  columnar  placenta,  surrounded  at  base  by  the  now  erect  calyx. 
Ireek  dodeka,  12,  and  theos,  god,  the  Primrose  being  under  the  care  of  the 
Hies.  Singularly  handsome  flowers  similar  to  those  of  the  cultivated  Cycla- 
3n.) 

owers  rose-purple;    plants   commonly    6   to    12    in.    high 1.   D.    hendersonii. 

owers  white  or  cream-color;   plants  3  to  4  in.   high 2.  D.  patulum. 

1.  D.  hendersonii  Gray.  Mosquito  Bills.  Sailors' Caps.  Scapes  red  or 
ddish,  9  to  14  in.  high,  from  a  strong  cluster  of  fleshy-fibrous  roots;  leaves 
liptic,  often  widest  below  the  middle,  the  margin  more  or  less  crii 
4  in.  long,  on  petioles  about  as  long;  umbels  3  to  13 -flowered,  the 
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in.  long  or  less;  flowers  5,  rarely  4-merous;  calyx  cleft  into  ovate-lanceolate 
lobes ;  petals  oblong,  7  lines  long,  purple  with  a  transverse  yellow  band  at  base, 
which  is  edged  above  by  white  and  bounded  below  by  a  black-purple  ares;  fila- 
ments black-purple;  anthers  clavate,  2  lines  long;  capsule  oblong,  circnmseifffr 
well  below  the  summit. 

Very  common  on  low  slopes  of  the  Coast  Range  hills  and  ascending  to  the 
higher  ridges;  Santa  Clara  Co.  to  Napa  Co.  and  northward  into  Oregon.  Abo 
in  the  Sierra  Nevada  at  lower  altitudes.  Feb.- Apr.  The  very  short  perennial 
caudex  produces  elongated  fleshy  bulblets  which  are  borne  on  the  sides,  often 
in  great  quantity;  these  are  cast  off  in  the  autumn  and  in  the  next  season 
give  rise  to  a  single  leaf,  flowering  in  the  second  or  third  season.  The  bulblets 
are  white  and  suggestive  of  the  "  rice-grain ' '  bulblets  of  the  Checker  Lily 
(Fritillaria  lanceolata). 

2.  D.  patulum  Greene.  Shooting  Stab.  Similar  to  the  preceding  bat  very 
low,  only  3  or  4  in.  high  and  the  roots  much  more  rigid;  corolla  white,  pale 
cream-color  or  rarely  pinkish ;  anthers  1  line  long ;  capsule  short-oblong  or  sob- 
globose,  circumscissile  near  the  summit. 

Subsaline  plains  of  the  lower  Sacramento  Valley  and  southward  to  the  Liver- 
more  Valley.    Mar. 

PLUMBAGINACEAE.    Thrift  Family. 

Maritime  acaulescent  herbs  with  commonly  hard  or  coriaceous  stems  and 
leaves.  Flowers  regular,  perfect,  5-merous  throughout.  Calyx  tubular  or  funnel- 
form,  plaited.  Petals  with  long  claws  barely  united  into  a  ring  at  base. 
Stamens  opposite  the  petals,  adnate  to  the  base  of  the  claw.  Ovary  superior, 
5-angled  at  summit,  containing  a  single  ovule  which  hangs  from  an  elongated 
funiculus  arising  from  the  base  of  the  cell.  Styles  5.  Fruit  a  utricle  or  aehene, 
borne  in  the  base  of  the  persistent  calyx.  Seed  with  endosperm;  embryo  straight. 

Leaves  narrowly  linear ;   inflorescence  head-like 1.   AftMEtiA. 

Leaves  broad ;   inflorescence  paniculate     2.   Static*. 

1.    ARMERIA  Willd.    Thrift. 

Leaves  narrowly  linear,  sedge-like,  in  a  close  tuft.  Scape  naked,  terminating 
in  a  globose  head  of  flowers.  Heads  composed  of  numerous  crowded  clusters, 
each  cluster  subtended  by  a  scarious  bract,  the  outer  bracts  forming  an  invo- 
lucre, the  two  outermost  united  and  forming  a  reversed  sheath  to  the  summit 
of  the  scape.  Flowers  in  a  cluster  pediceled  or  subsessile,  subtended  by  bractlets. 
Calyx  scarious,  funnelform.  Corolla  of  5  apparently  distinct  long-clawed  petals, 
each  with  a  stamen  on  its  base.  Styles  filiform,  united  at  the  very  base.  (Latin 
name  of  a  Pink,  transferred  to  Thrift.) 

1.  A.  vulgaris  Willd.  Sea  Pink.  Leaves  flat  or  revolute-channeled;  scapes 
9  to  18  in.  high,  few  or  solitary;  flowers  dull  pink  or  flesh-color;  calyx-tube  10- 
nerved,  the  nerves  densely  hispid ;  limb  of  the  calyx  more  or  less  erose. — (Statice 
armeria  L.) 

Common  on  the  sandy  beaches  or  fields  near  the  sea  along  the  California 
coast  or  about  San  Francisco  Bay.    May-June. 

2.    STATICE  L.  Marsh  Rosemary. 

Leaves  broad,  fleshy,  in  a  radical  tuft.  Flowers  secund,  in  short  spikes  or 
clusters  terminating  the  many  branchlets  of  a  branching  scape.  Calyx  hairy 
on  the  angles  below.    Styles  wholly  distinct.     (Greek  statike,  astringent.) 

1.    S.  limonium  L.  var.  calif ornica  Gray.    Boot  %  to  1  in.  thick,  reddish, 
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^vo«>i"|y;  leaves  ol>ovat<1-  to  oblong  sp.'itiibitr,  obtuse  or  sometimes  refuse,  tapering 
'»^\»>w  into  a  rather  long  petiole,  4  to  1)  in.  long;  scapes  I  to  2  ft.  high,  loosely 
Paniculate;  flowers  violet-purple;  petals  oblong,  narrowed  towards  the  base,  2  to 
^%  lines  long. 

Common  about  San  Francisco  Bay  and  along  the  coast.    July-Dec. 

OLEACEAE.     Ash  Family. 

Trees  or  shrubs,  mostly  with  opposite  leaves.  Flowers  small,  commonly  in 
panicles,  mostly  unisexual.  Stamens  few  (1  to  4).  Ovary  superior,  2-celled; 
style  one.  Fruit  a  samara,  capsule  or  drupe. — Forsythia,  Lilac,  Olive  and  Privet 
are  cultivated  with  us. 

1.    FRAXINUS  L.    Ash. 

Leaves  deciduous,  pinnately  compound  (except  one  species)  ;  terminal  leaflet 
on  a  longer  stalk  than  the  lateral,  or  the  lateral  leaflets  sessile.  Flowers  in 
small  crowded  panicles,  appearing  just  before  the  leaves  and  from  separate 
buds.  Calyx  small,  truncate,  with  toothed  border.  Corolla  with  2  equal  petals 
or  none.  Stamens  2  (rarely  1  or  3).  Ovules  2  in  each  cell.  Fruit  a  1 -seeded 
samara,  with  terminal  wing.     (The  Latin  name  of  the  ash.) 

Flowers  dioecious;  corolla  none;  style  conspicuously  2-lobed;  leaflets  mostly  sessile,  2  in. 

long  or  more;  branchlets  of  the  season  terete 1.  F.  oregona. 

Flowers  mostly  perfect;  corolla  present;  style  obscurely  lobed;  leaflets  mostly  stalked,  less 

than  2  in.  long;  branchlets  of  the  season  4-sided  and  4-winged 2.  F.  dipeiala. 

1.  F.  oregona  Nutt.  Oregon  Ash.  Tree  30  to  80  ft.  high;  leaves  6  to  12 
in.  long;  leaflets  5  to  7,  oblong  to  oval,  or  often  broadest  toward  the  apex  and 
abruptly  short-pointed,  usually  sessile  except  the  terminal  one,  entire  or  toothed 
above  the  middle,  2  to  5^  in.  long;  stamens  2  (sometimes  1  or  3);  samara 
oblong-lanceolate,  1%  to  2  in.  long,  including  the  wing,  the  body  clavate  and  % 
to  %  in.  long. 

Sierra  Nevada  foothills,  Sacramento  Valley,  North  Coast  Ranges  and  north- 
ward.   Bare  in  Qouth  Coast  Ranges  (Walnut  Creek,  Gilroy,  Pajaro  River). 

3.  F.  dipetala  H.  &  A.  Mountain  Ash.  Shrub  5  to  15  ft.  high;  leaves  2 
to  6  in.  long;  leaflets  3  to  9,  serrate  above  the  middle,  %  to  1%  in.  long;  petals 
2,  white,  about  3  lines  long;  samaras  1  to  1^4  in.  long,  the  wing  frequently 
notched  at  tip. 

Canons  or  mountain  slopes  in  both  the  Sierra  Nevada  and  Coast  Ranges: 
Vaca  Mte.;  Paso  Robles,  Benj.  Cobb;  and  southward.  Also  called  Flowering 
Ash. 

GENTIAN  ACE  AE.     Gentian  Family. 

Glabrous  herbs  with  a  colorless  bitter  juice.  Leaves  opposite,  simple  (or 
rarely  compound),  entire.  Flowers  perfect,  regular  5  or  4-merous.  Calyx  per- 
sistent. Corolla  usually  withering-persistent.  Stamens  on  the  tube  or  throat  of 
the  corolla,  the  lobes  of  which  are  commonly  convolute.  Ovary  superior,  1 -celled, 
with  2  parietal  placentae;  style  one  or  none;  stigmas  2.  Fruit  a  2-valved  sep- 
ticidal  capsule,  the  incurved  edges  bearing  the  seeds. 

Perennials;  flowers  blue;  anthers  remaining  straight 1.   Gentiana. 

Annuals. 

Flowers  red  or  pink;  anthers  twisting  spirally  after  shedding  pollen 2.   Erythraea. 

Flowers   yellow;   anthers   unchanged 3.    Microcala. 

1.     GENTIANA  L.    Gentian. 

^  Herbs  with  opposite  sessile  leaves  and  showy  usually  blue  flowers.  Corolla 
withering-persistent  and  enclosing  the  capsule.  Calyx  4  or  5-cleft,  commonly 
with  a  membranous  or  spathe-like  tube.    Corolla  campanulate  or  funnel  form,  the 
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lobes  4  or  5  and  often  with  teeth  or  plaited  folds  in  their  sinuses.  Style  short 
and  persistent,  or  none;  stigmas  2.  Capsule  oblong,  containing  very  numerous 
small  seeds  with  a  loose  cellular  or  winged  coat.  (Gentius,  king  of  IUyria,who 
discovered  the  tonic  properties  of  these  herbs.) 

1.  G.  oregana  Engelm.  Perennial,  erect,  1^4  to  2  ft.  high;  leaves  ovate  or 
oblong-ovate,  1  to  1%  in.  long;  flowers  few  to  several  at  summit  of  stem;  bracts 
oblong  or  ovate;  calyx-lobes  oblong-  to  ovate-lanceolate,  as  long  as  tube;  corolla 
broadly  funnelform,  almost  always  5-merous,  lJ/4  to  1%  in.  long,  the  lobes  ovate, 
not  narrowed  at  base;  plaits  in  the  sinuses  prolonged  into  conspicuous  subulate 
appendages ;  capsule  more  or  less  stipitate ;  seed  surrounded  by  a  distinct  wing. 

North  Coast  Ranges,  rare  within  our  limits:  Mt.  Tamalpais;  Pt.  Reyes;  Pt. 
Arena  and  northward  to  British  Columbia.  There  are  at  least  five  other  species 
of  Gentian  in  the  Sierra  Nevada,  mostly  alpine  or  subalpine. 

Frasera  Walt.,  includes  perennials  with  small  rotate  4-parted  corolla  and 
flattened  capsule.  F.  nitida  Benth.,  has  a  pale  bluish  corolla  with  a  single 
greenish  gland  on  each  lobe. — Sierra  Nevada  foothills  northward;  Lake  Co.  F. 
speciosa  Dougl.,  has  2  glands  on  each  corolla-lobe  with  a  separate  crown  below 
them. — Sierra  Nevada. 

Menyanthes  trifoliata  L.,  Buck-bean,  is  an  aquatic  or  marsh  plant  of  the 
Sierra  Nevada,  with  alternate  compound  leaves  and  white  or  pink  flowers  in  a 
raceme ;  it  was  found  near  San  Francisco  in  early  days  by  Bigelow  and  by  Behr, 
but  has  since  become  extinct.  It  should  be  looked  for  along  the  coast  north- 
ward. 

2.     ERYTHRAEA  L.  C.  Rich.    Canchalagua. 

Low  erect  leafy  annuals,  mostly  freely  branching.  Flowers  red  or  pink,  5  or 
sometimes  4-merous,  in  cymes  or  cymosely  paniculate.  Calyx-lobes  narrow,  cari- 
nate.  Corolla  salverform,  the  stamens  inserted  on  its  throat.  Filaments  slender, 
the  anthers  oblong  or  linear,  twisting  spirally  after  shedding  their  pollen  and 
commonly  exserted.  Style  filiform,  deciduous;  stigmas  oblong  to  fan-shaped. 
Capsule  oblong-ovate  to  fusiform,  1 -celled,  but  the  seed -bearing  edges  of  the 
valves  more  or  less  approximate  in  the  center.  Seeds  oblong  or  spherical,  reti- 
culate-pitted.    (Greek  eruthros,  red,  the  flowers  commonly  of  that  color.) 

Anthers   oblong;    corolla-lobes    l'/a    to    2XA    lines   long I.    E.    muhlenbergn. 

Anthers   linear;   corolla-lobes   i%    to   4   lines   long 2.   E.    trichantka. 

1.  E.  muhlenbergii  Griseb.  Two  or  3  to  9  in.  high;  leaves  oblong,  the 
floral  lanceolate;  inflorescence  sparsely  paniculate;  flowers  in  the  forks  with 
short  pedicels  or  hardly  any ;  lateral  flowers  with  pedicels  often  as  long  as  the 
flower  and  with  2  bractlets  at  summit ;  corolla-lobes  oval,  obtuse  or  retuse,  1*4 
to  2^  lines  long;  anthers  oblong;  seeds  short-oval. 

Rather  common  in  the  Bay  region  and  southward  to  the  Mojave  Desert. 

2.  E.  trichantha  Griseb.  Nine  in.  high  or  less;  leaves  narrowly  ovate  to 
oblong-lanceolate,  1M»  in.  long  or  less;  inflorescence  densely  cymose;  corolla-lobes 
3  V4  to  4  lines  long,  very  much  shorter  than  the  tube,  oblong,  acute  at  apex  but 
at  length  involute  and  therefore  seeming  acuminate;  anthers  linear;  stigmas 
small. 

Coast  Range  valleys  at  Calistoga  and  elsewhere  southward  to  Monterey.  Val- 
ued by  the  Spanish-Californians  in  its  fresh  state  in  the  treatment  of  ague,  the 
effective  medicinal  properties  said  to  be  lost  in  drying. 

3.     MICROCALA  Hoffmgg.  &  Link. 

Almost  minute  annual.  Stem  simple,  or  with  peduncle-like  branches  terminat- 
ing in  a  4-merous  yellow  flower.     Calyx  4-toothed.     Corolla  short-salverfonn,  the 
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I  ^hi>rt  staiiHMis  inscrt»'<l  <>n  its  tlimnt.  Antli<f<  cunL-itt'-ovntc  Mini  unrlmiijn'd 
Mt't^r  antlu'sis.  Stigma  of  *J  t'an-sh;i|Hi«l  lobes  which  at  length  separate,  ((ireek. 
mikros,  small,  and  kalos,  beautiful.) 

1.  M.  quadrangularis  (Lam.)  Griseb.  Commonly  1  to  2  in.  high,  with  1  to 
3  pairs  of  oval  or  oblong  leaves  below,  these  1*4  to  3  lines  long;  peduncle  naked, 
quadrangular ;  calyx  short,  strongly  quadrangular,  and  seeming  as  if  truncate  at 
base  and  apex,  especially  in  fruit,  when  it  is  2  to  2%  lines  long;  corolla  deep 
yellow,  the  lower  half  membranous,  twice  as  long  as  the  calyx,  open  under  a 
sunny  sky,  closing  in  afternoon. 

Level  or  moist  country  in  the  neighborhood  of  low  hills,  or  in  open  woods, 
Mostly  of  the  outer  Coast  Ranges:  Mendocino  Co.  southward  to  Oakland  and 
San  Francisco.    Thought  by  some  not  to  be  a  native  plant. 

APOCYNACEAE.     Dogbane  Family. 

Ours  perennial  herbs  with  milky  juice.  Leaves  simple,  entire  and  opposite. 
Flowers  complete,  regular,  5-merous  except  the  pistils  which  are  2.  Calyx  nearly 
free  from  the  ovaries,  imbricated  in  the  bud  and  persistent.  Corolla-lobes  con- 
volute in  the  bud.  Stamens  borne  on  the  corolla  alternate  with  its  lobes; 
anthers  produced  at  base  into  a  sterile  appendage,  connivent  around  the  stigma. 
Ovaries  2  and  distinct  (though  their  styles  and  stigmas  are  united  into  one), 
both  developing  into  follicles.  Seeds  in  ours  with  a  silky  tuft  of  hairs  at  the 
end  (coma)  ;  embryo  large,  straight,  in  scanty  albumen.  An  order  closely  allied 
to  the  milkweeds. 

Vinca  major  L.,  Common  Periwinkle,  an  escape  near  gardens,  particularly 
along  stream  banks,  and  known  in  California  chiefly  under  the  erroneous  name 
of  "Myrtle, "  is  a  trailing  herb  with  blue  flowers,  naked  corolla-tube  and  naked 
seeo.8. 

Calyx-tube  adnate  to  back  of  ovaries  below;  style  very  short 1.   Apocynum. 

Calyx  wholly  free;  style  long  and  filiform 2.  Cvcladenia. 

1.    APOCYNUM  L.    Indian  Hemp. 

Flowers  small,  in  terminal  cymes.  Calyx  small,  deeply  5-cleft,  its  tube  by 
means  of  a  disk  adnate  to  the  back  of  the  ovaries  below.  Corolla  campanulate, 
5-lobed,  bearing  5  small  triangular-subulate  appendages  alternate  with  the  sta- 
mens. Stamens  borne  at  base  of  corolla;  filaments  short  and  broad;  anthers 
sagittate,  acute.  Style  very  short  or  hardly  any;  stigma  ovoid,  obscurely  2- 
lobed.  Follicles  2  to  7  in.  long,  slender,  pointed,  terete.  Seeds  numerous, 
flattish.     (Greek  apo,  from,  and  kuon,  dog,  ancient  name  of  the  Dogbane.) 

Low  pubescent  herb;  corolla  pinkish  white 1.  A.  androsaemifolium 

Tall  glabrous  yellowish  green  herb;  corolla  greenish 2.  A.  cannabinum. 

1.  A.  androsaemifolium  L.  var.  pumiluro  Gray.  Diffusely  branched,  7  to 
12  in.  high,  finely  pubescent;  leaves  ovate  to  oval,  or  some  lowermost  orbicular, 
varying  from  obtuse  to  cordate  at  base,  %  to  1  in.  long,  on  short  petioles;  flow- 
ers solitary  in  the  upper  axils,  and  in  short  cymose  clusters  at  the  ends  of  the 
branches;  corolla  pinkish  white,  subcylindric,  2  lines  long  or  over,  its  lobes 
broadly  oblong,  its  tube  much  exceediing  the  lanceolate  calyx-lobes. 

Mt.  Diablo;  St.  Helena;  northward  to  Mt.  Shasta.    .June. 

2.  A.  cannabinum  L.  Common  Indian  Hemp.  Stems  erect,  2  to  4  ft.  high, 
rather  strict;  herbage  of  a  light  almost  yellowish  green,  glabrous;  leaves  oval 
to  oblong-ovate  or  lanceolate,  sessile  or  short-petiolod;  corolla  greenish,  ll/> 
lines  long  or  less,  its  segments  not  surpassing  the  calyx- lobes. 

Stream  and  river-banks,  widely  distributed  but  more  common  toward  t*"  i_ 


322  ASCLEPIADACEAE. 

terior.     North   Coast   Ranges;    Sacramento  and   San   Joaquin  riven;  Sierra 
Nevada.    May-July.    Poisonous  to  cattle. 

2.    CYCLADENIA  Benth. 

Stems  simple,  one  to  many  from  a  large  fleshy  root,  bearing  2  or  3  pain  of 
leaves  and  2  or  3  axillary  peduncles  with  2  or  3  rose-purple  flowers  on  slender 
pedicels.  Calyx  parted  into  5  slender  lobes.  Corolla  funnelform  with  5  broadly 
oblong  or  roundish  lobes  and  5  minute  appendages  alternate  with  the  lobes,  one 
behind  each  stamen.  Stamens  borne  on  the  tube.  Style  long  and  filiform,  with 
a  conspicuous  membranous  ring  under  the  stigma.  Disk  an  entire  cup  surround- 
ing the  base  of  the  ovaries.  (Greek  kuklos,  a  ring,  and  aden,  a  gland,  refer- 
ring to  the  disk.) 

1.  C.  humilis  Benth.  Three  to  6  in.  high,  glabrous;  leaves  thickish,  ovate  or 
roundish,  petioled,  1%  to  2Y»  in.  long;  corolla  about  %  in.  long;  pedicels  about 
7  lines  long;   follicles  3  in.  long. 

High  montane  on  gravelly  ridges  (about  6,000  ft.)  :  Santa  Lucia  Peak;  Cobb 
Mt. ;  Snow  Mt.,  and  northward;  Sierra  Nevada.    June-July. 

ASCLEPIADACEAE.     Milkweed  Family. 

Herbs  with  milky  juice.     Leaves  opposite  or  whorled.    Flowers  cymose,  regu- 
lar, with  the  stamens  and  the  divisions  of  the  corolla  and  calyx  5.     Pistils  2, 
with  distinct  superior  ovaries;   styles  distinct  below  but  united  above  into  a 
short-cylindric  stylar  disk,  and  surrounded  by  the  stamens  which  are  attached  to 
it.     Between  each  anther,  on  the  sides  of  the  stylar  organ,  is  a  cloven  gland 
or  elevated  ridge  slit  longitudinally.    Pollen-grains  in  each  cell  united  into  waxy 
pear-shaped  masses  which  are  stalked  and  suspended  in  pairs  from  the  summit 
of  cloven  glands,  each  pair  of  stalks  deriving  its  pollen-masses,  not  from  the 
cells   of   one   anther,   but   from   contiguous   anther-cells   of   different   anthers. 
Pollination  entomophilous;  the  foot  of  the  insect  is  caught  in  the  slit,  and  when 
drawn  upward,  drags  out  and  bears  away  the  pollen-masses;  in  walking  over 
other  flowers,  the  insect's  foot  is  again  drawn  through  a  slit,  and  the  pollen- 
masses  are  left  behind  on  the  stigma,  which  is  concealed  beneath  the  cloven 
structure.     Fruit  of   2   folllicles.     Seeds   with   a  silky  tuft  of   hairs  at  the 
micropyle. 

Stems  terete,  erect    1.   Asclepias. 

Stems  strongly  flattened,  prostrate 2.   Solanoa. 

1.     ASCLEPIAS  L.     Milkweed. 

Perennial  herbs  with  thick  deep-seated  roots.  Stems  strictly  erect.  Peduncles 
of  the  simple  umbels  generally  placed  between  the  opposite  leaves,  but  nearer 
one  than  the  other.  Bracts  of  the  involucre  usually  subulate.  Calyx  and  corolla 
5-parted,  the  divisions  reflexed,  those  of  the  former  small,  persistent,  those  of 
the  latter  deciduous.  Stamens  5,  inserted  on  the  base  of  the  corolla,  the  fila- 
ments united  into  a  tube  which  is  blended  above  with  the  stylar  column  and 
bears  a  circle  of  5  hoods,  each  containing  an  incurved  horn,  or  hornless.  Fol- 
licles ovate  or  lanceolate,  one  often  abortive.  Seeds  anatropus,  flat,  margined, 
imbricated  on  the  large  placenta.  Embryo  large,  with  broad  foliaceous  cotyle- 
dons in  thin  albumen,  ((trcek  name  of  the  European  Swallow-wort,  a  plant  of 
this  family.) 

Hoods    of    the    stamens    with    an    incurved    horn    or    crest    projecting    from    or    contained 
within  the   cavity. 
Herbage  glabrous;  leaves  mostly  in  whorls  of  3  to  6,  linear  or  linear-lanceolate;  umbels 
on  peduncles  longer  than  the  pedicels I.  A.  mexicenz. 
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*««.■!  Ii, i^c    lioary-toiiKMitost' ;    lr;iv<.'«<    l>r<>a<l. 

l"tn!>cls   on   pc«lunclt>   longer   than    the   poinds. 

Ilootls    twice   as    long   as   the    stamen-column ;    corolla    purplish;    leaves    opposite.... 

2.   A.  speciosa. 
Hoods  not  exceeding  the  column;  corolla  creamy-white;  some  of  the  leaves  in  whorls 

of  3  or  4 3.  A.  er  to  car  pa. 

Lateral  umbels  sessile,  the  terminal  one  peduncled;  hoods  not  exceeding  the  column; 

^        leaves  all  opposite   4.  A.  vestita. 

**o  horns  to  the  hoods  of  the  stamens. 

Hoods  conical,  open  down  the  front,  a  little  exceeding  the  anthers;  herbage  glabrous, 

greenish  or  purplish   5.  A.  cordifolia. 

Hoods  pointless,  lower  than  the  anthers,  cleft  half-way  down  the  back;  herbage  white- 
tomentose   6.  A.  calif  or  nica. 

1.  A.  mexicana  Cav.  Narrow-leaf  Milkweed.  Stem  slender,  about  2  ft. 
high;  herbage  glabrous;  leaves  linear  to  linear-lanceolate,  in  whorls  of  3  to  6, 
or  the  lower  and  uppermost  opposite,  2%  to  6  in.  long,  2  to  6  lines  broad,  short - 
petioled;  umbels  many,  often  in  whorls  or  corymbose,  densely  many-flowered, 
on  peduncles  longer  than  the  pedicels;  flowers  small,  greenish  white  or  tinged 
with  purple ;  corolla-lobes  oblong,  2  lines  long ;  horns  slender,  subulate,  exserted 
from  the  hood  and  incurved  over  the  summit  of  the  disk;  follicles  3  or  4  in. 
long,  about  4  lines  thick  at  the  widest  part;  seeds  3%  lines  long. 

Forming  patches  in  dry  ground,  common  and  widely  distributed  in  barren 
▼alley  fields:  Sacramento  and  San  Joaquin  valleys;  Coast  Ranges  but  not  im- 
mediately on  coast  within  our  limits,  or  rare;  Southern  California.  July-  Sept. 
Said  to  poison  cattle. 

2.  A.  speciosa  Torr.  Creek  Milkweed.  Stem  stout,  2  to  4%  ft.  high,  leafy 
to  the  top;  sofi-tomentose,  or  rarely  glabrate  in  age;  leaves  opposite,  oval  to 
ovate  or  oblong,  transversely  veined,  acute  or  obtuse,  4  to  5%  in.  long;  petioles 
3  to  5  lines  long;  peduncle  longer  than  the  woolly  pedicels;  lower  umbels  with 
6  to  10  flowers,  the  upper  with  18  or  20  to  as  many  as  55 ;  petals  pink  or  red- 
dish purple;  hoods  with  a  short  involute  base,  above  this  abruptly  contracted 
into  a  nearly  flat  lanceolate  portion,  the  whole  fully  twice  as  long  as  the  stamen- 
column  ;  horns  much  exserted,  incurved  over  the  central  disk ;  follicles  soft-spiny, 
at  least  toward  the  apex. 

Dry  flats  of  canon  bottoms  or  along  streams:  Sacramento  Valley  and  south 
nearly  to  Haywards,  W.  W.  Carruth;  common  in  the  Sierra  Nevada  and  east  to 
the  Rocky  Mts.    May-Aug.    More  or  less  poisonous. 

3.  A.  eriocarpa  Benth.  Stem  1%  to  3  ft.  high,  more  or  less  sharply  angled 
below;  herbage  hoary-tomentose,  in  age  more  or  less  deciduous;  some  of  the 
leaves  in  whorls  of  3  or  4,  all  broadly  oblong  with  truncate  base,  rounded  or 
acute  at  apex,  5  to  7  in.  long,  short-petioled ;  umbels  few  or  several,  mostly 
corymbose-clustered  toward  the  summit,  on  peduncles  equaling  or  rather  longer 
than  the  pedicels;  flowers  3%  lines  long;  corolla  creamy-white;  hoods  with 
alight  purplish  tinge,  shorter  than  the  anthers,  cleft  a  short  distance  down  the 
back,  the  acute  sickle-shaped  horn  little  protruded  from  between  the  acute  teeth 
of  the  cleft. 

Dry  ground:  Mendocino  and  Lake  cos.  and  southward  through  the  Coast 
Ranges  to  Southern  California.    July- Aug.     Said  to  poison  sheep. 

A.  FREMONTn  Torr.  Similar  to  no.  3;  umbels  1  or  2;  peduncles  not  longer 
than  the  pedicels;  hoods  nearly  erect,  equaling  the  anthers,  rather  evenly  trun- 
cate; horn  broad,  its  apex  subulate,  inflexed  and  a  little  exserted. — Upper 
Sacramento  westward  to  Mendocino  Co. 

4.  A.  vestita  H.  &  A.  Woolly  Milkweed.  Stem  unbranched,  2%  to  3  ft. 
high;  white-woolly,  at  length  densely  floccose;  leaves  opposite,  ovate  to  oblong- 
lanceolate,  the  upper  more  acuminate  and  often  subcordate  at  base,  short- 
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petioled  or  the  upper  sessile,  4  to  6  in.  long;  umbels  1  to  4,  the  lateral  senile,     J^ 
the  terminal  peduncled ;  corolla  greenish  white  or  purplish,  tomentose  on  the 
outside,  its  lobes  3  lines  long ;  hoods  truncate  at  summit  and  entire,  not  exceed- 
ing the  stamen-column;    horn   or   crest   blunt,   not   exserted,   attached  to  the 
hood. 

Southern  California:  southern  Sierra  Nevada  foothills;  near  San  Franciseo 
and  Monterey  ace.  to  Bot.  Cal. 

5.  A.  cordifolia  (Benth.)  Jepson.  Purple  Milkweed.  Stems  1%  to  2H 
ft.  high;  herbage  green  and  more  or  less  purplish,  perfectly  glabrous;  leaves 
mostly  opposite,  rarely  in  3s,  ovate-lanceolate,  with  the  lower  round  or  elliptic- 
ovate,  the  upper  ovate  to  ovate-lanceolate  with  cordate-clasping  base,  2  to  4  in. 
long;  umbels  loosely  many-flowered,  mostly  in  the  axils  of  bracts  at  the  naked 
summit  of  the  stem,  the  filiform  pedicels  equaling  or  shorter  than  the  peduncles; 
corolla  dark-red  purple,  its  lobes  3  or  4  lines  long;  hoods  purplish,  oblong,  the 
summit  obliquely  truncate  dorsally  and  produced  at  the  ventral  margins  into  an 
ascending  cusp,  the  fissure  down  the  front  narrow ;  follicles  glabrous,  2  to  5  in, 
long,  often  long-attenuate. — (Gomphocarpus  cordifolius  Benth.) 

North  Coast  Ranges  at  middle  altitudes    (Vaca  Mts.,  Napa   Range,  etc.); 
Sierra  Nevada. 

6.  A.  calif ornica  Greene.  Vegetative  aspect  of  A.  vestita  but  commonly 
stouter  and  lower;  leaves  opposite,  ovate  or  broadly  oblong,  4  in.  long  some 
what  more  or  less,  sharply  acuminate,  dark  green  and  shining  beneath  thf 
tomentum;  umbels  nearly  sessile,  about  6  to  8-flowered;  corolla  purplish;  hoods 
dark  maroon,  nearly  orbicular,  laterally  compressed,  centrally  attached  and 
reaching  nearly  to  the  middle  of  the  anthers,  2-cleft  half-way  down  the  bach 
and  destitute  of  horn. — (Gomphocarpus  tomentosus  Gray.) 

Antioch;    Pine   Canon,   Mt.    Diablo,    W.    W.   Carruth;   Southern   California. 
Apr. -May. 

2.     SOLANOA  Greene. 

Perennial  herb  with  strongly  flattened  stems  and  opposite  leaves.  Umbel? 
small,  terminal,  globose,  densely  many-flowered,  the  peduncles  longer  than  the 
pedicels.  Flowers  purplish  red  outside,  flesh-color  within.  Hoods  cleft  dorsally 
from  top  to  bottom.  Horns  none.  (The  Indian  chief,  Solano,  of  the 
Suisunes.) 

I.  S.  purpurascens  (Gray)  Greene.  Stems  2  or  3  from  a  stout  taproot, 
about  1  ft.  long,  prostrate,  flexuous,  purplish  and  purple-dotted ;  herbage  canes- 
cently-puberulent;  leaves  thick,  the  lowermost  elliptic-ovate,  the  upper  broadly 
cordate-ovate,  1  to  2  in.  long;  umbels  2;  flowers  purplish  red  outside,  flesh- 
color  within,  about  2  lines  long;  follicles  2  in.  long,  about  5  lines  in  diameter 
at  the  widest  part. —  (Gomphocarpus  purpurascens  and  Schizonotus  purpurascens 
Gray.) 

High  montane  dry  or  rocky  slopes  in  the  North  Coast  Ranges:  the  Geysers, 
Sonoma  Co.,  Towlc;  Snow  Mt.,  Brandegee;  Fout's  Springs,  Battan;  Soldiers' 
Ridge,  Yallo  Bally  Mts.,  Jepson.      The  only  recorded  stations. 

CONVOLVULACEAE.     Morning-Glory  Family. 

Chiefly  twining  or  trailing  herbs.  Leaves  alternate,  or  the  plants  leafless 
parasites.  Flowers  complete  and  perfect.  Sepals  5,  distinct  or  nearly  so,  im- 
bricated, persistent,  often  unequal.  Corolla  regular,  usually  showy,  more  or  less 
campanulate,  mostly  shallowly  5-lobed,  commonly  folded  longitudinally  and 
twisted  in  the  bud.    Stamens  5,  borne  on  the  base  of  the  corolla.  Ovary  superior, 
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~    I'r.-in-ly    1)    -<*«•! !«•«  1.  witli   -  nvtilrs  in  cnrli  cell.     Styles   1   <»r  l\      I-Yuit   most   fre- 
'll''iitlv  a  c.Mpsule.  1   to  4   (or  (>)   -seeded.      Kinbrvo  with  folded  cotvlodous. 

*->vary    J  parted:    styles    2.    distinct    or    united    at    base    only;    creeping    herbs;    corolla dobes 

imbricate    in    the    bud 1.     Dichondka. 

Ovary  entire. 

Style   1,  entire  or  cleft  at  the  apex  only:   corolla   plicate  and  twisted  in   the  bud;   pros- 
trate or  twining  herbs,  one  species  woody 2.  Convolvulus. 

Style  2,   distinct:   corolladobes   imbricate  in   the   bud. 

Erect  non-twining  leafy  herb 3.  Crkssa. 

Leafless  twining  parasites . 4.    Cu scuta. 

1.     DICHONDRA  Forst. 

Perennial  herbs  with  slender  creeping  stems  and  very  small  obscure  flowers 
Hear  the  surface  of  the  ground.  Leaves  reniform,  entire,  with  very  short  1- 
flowered  peduncles  in  the  axils.  Calyx  5-parted.  Corolla  5 -cleft,  the  lobes  im- 
bricated in  the  bud.  Stamens  short.  Ovary  2-lobed,  separating  when  ripe  into 
2  one-seeded  utricles  which  sometimes  break  open  irregularly.  Cotyledons 
linear,  entire.  (Greek,  di,  double,  and  chondra,  grain,  on  account  of  the 
deeply  parted  and  twin  fruit.) 

1.  D.  repens  Foret.  Stems  whitish  pubescent,  rooting  freely;  leaves  green 
and  mostly  glabrous,  %  to  1%  in.  wide,  on  long  peduncles  with  2  small  bracts 
at  base;  calyx  thinnish,  1  to  1V&  lines  long;  corolla  purple,  edged  with  white, 
of  about  the  same  length ;  ovary  densely  white  hairy ;  styles  united  at  base. 

Mt.  Tamalpais;  San  Francisco;  Monterey.  Introduced  from  the  southward 
or  from  the  tropics.    Also  at  San  Diego.    Apr. 

2.    CONVOLVULUS  L.    Bindweed.    Morning-glory. 

Twining  or  prostrate  herbs,  ours  perennial  except  one.  Corolla  funnelform 
to  campanula te.  Style  entire,  or  cleft  at  the  apex  only.  Stigmas  ovate  to 
linear.  Stamens  included.  Capsule  globose  with  4  seeds  in  2  cells  (or  by 
abortion  1-celled),  mostly  2  to  4-valved.     (Latin  convolvo,  to  entwine.) 

Flowers  showy,   1   to  2  in.  long;   perennials. 

Calyx  subtended  by  a  pair  of  bracts;   peduncles   1 -flowered. 

Corolla  pink,  purple,  or  lavender;  calyx  enclosed  by  the  broad  bracts. 

Leaves  reniform,  glabrous;  slightly  succulent  seaside  herb 1.  C.  soldanclla. 

Leaves  ovate-lanceolate,    sagittate   at   base,   acuminate   at   apex,    2   in.    long,    sparsely 

hirsute;  bracts  cordate  at  base 2.   C.   sepiitin. 

Corolla   white   or   creamish;    calyx   embraced   by    the    smallish    bracts;    leaves   ovoid    or 
deltoid,   sagittate,  mostly    1   in.   long;   trailing  or  often   nearly  acaulescent. 

Herbage  white  with  a  velvety  tomentum 3.  C.  villosus. 

Herbage  green A.  C.  subacaulis. 

Calyx  with  the  narrow  bracts  more  or  less  distant;  peduncles  often  more  than  1 -flowered; 
leaves  sagittate. 
Stems  climbing  over  shrubs  and  trees,  woody  l»elow;  bracts  situated  about   their  own 

length   from  the  calyx 5.   C.   lutcolus. 

Stems  herbaceous,  prostrate;  bracts  near  the  middle  of  the  peduncle 6.  C.  arvensis. 

Flowers  small,  3  lines  long;  leaves  not  sagittate;  annual 7.  C.  pcntapctaloiacs. 

1.  C.  soldanclla  L.  Shore  Morning-glory.  Stems  prostrate,  %  to  1VL*  ft. 
long;  herbage  glabrous  and  slightly  succulent;  leaves  thick,  reniform,  deep 
green  and  shining,  1  to  2  in.  broad,  mostly  broader  than  long,  on  stout  petioles ; 
corolla  short  and  rather  broadly  funnelform,  iy2  to  2  in.  broad,  pinkish  or  pale 
purple;  capsule  becoming  1-celled. 

Sandy  beaches  of  the  seashore :  San  Francisco  and  north  and  south  along  the 
coast.     Apr.-June. 

2.  C.  sepium  L.  Hedge  Bindweed.  Stems  from  a  slender  horizontal  root- 
stock,  often  several  ft.  long,  climbing  on  herbaceous  plants  or  trailing;  herb- 
age nearly  glabrous;  leaves  ovate-lanceolate,  acuminate  at  apex,  hastate  at  base, 
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2  to  3  in.  long,  on  slender  petioles  shorter  than  the  blade;  peduncles  longer 
than  the  leaves,  1 -flowered ;  bracts  ovate,  cordate  at  base,  completely  enclosing 
the  calyx;  corolla  pinkish,  1  to  2  in.  long. 

3.  C.  villosus  (Kell.)  Gray.  Woolly  Morning-glory.  Similar  to  the  next 
in  habit  and  equally  variable,  the  whole  plant  white  with  a  dense  velvety 
tomentum;  leaves  sharply  triangular  or  ovoid,  sagittate,  the  lobes  entire  or 
Bhallowly  sinuate ;  peduncles  1-flowered,  often  flexuous  or  curved,  especially  in 
age;  corolla  funnelform,  creamy  white,  IV2  m'  ^ong  or  less. 

High  dry  slopes  and  ridges  of  the  coast  ranges:  Monterey;  Mt.  Diablo; 
Napa  Range  and  northward  to  Mt.  Shasta.    Sierra  Nevada.     May-June. 

4.  C.  subacaulis  (H.  &  A.)  Greene.  Stems  1  to  15  in.  long,  when  short 
erect,  when  longer  trailing,  or  frequently  acaulescent;  leaves  thin,  hireutulous 
with  somewhat  appressed  hairs,  ovoid  or  deltoid,  hastate  or  truncate  at  base, 
mostly  1  in.  long;  peduncles  1-flowered,  %  to  1  in.  long;  bracts  smallish,  em- 
bracing but  not  enclosing  the  calyx;  corolla  campanulate-  funnel  form,  angularly 
5-lobed,  1%  to  2  in.  broad,  white  or  creamish,  with  purplish  exterior. 

Dry  hills  from  the  Vaca  Mts.  and  Napa  Range  to  Monterey  and  southward. 
Apr.-June. 

5.  C.  luteolus  Gray.    Climbing  over  trees  and  shrubs  5  to  20  ft.  in  height 
the  stems  woody  below;  leaves  glabrous  and  glaucous,  1  to  2  in.  long,  sagittate 
at  base,  the  upper  portion  or  terminal  lobe  varying  from  triangular  to  narrowly 
lanceolate;  basal  lobes  large,  very  variable,  sometimes  nearly  as  large  as  the 
terminal  lobe,  angular,  shallowly   2-lobed  or  somewhat  saliently   and  acutely 
lobed;  peduncles  1  to  5,  commonly  1  to  3-flowered,  2  to  5  in.  long;  bracts  sub- 
ulate-lanceolate or  oblong  and  acute,  distant  their  length  to  %   their  length 
from  the  calyx;  corolla  open-funnel  form,  white,  the  exposed  portion  of  the  folds 
purplish,  1  to  IV2  in-  long;  limb  not  lobed,  scarcely  angular;  capsule  1 -celled. 

Common  throughout  the  Coast  Ranges  and  Sierra  Nevada  foothills.  Apr.- 
June;  or  near  the  coast  flowering  until  Nov.  Passing  into  C.  occidentalis  Gray 
of  southern  California  in  which  the  bracts  are  larger  and  enclose  the  calyx.  Yar. 
solanensis  Jepson.  Largest  leaves  2  V4  in.  broad,  almost  triangular,  the  lateral 
margins  from  the  outer  angle  of  the  lobes  to  the  apex  nearly  straight;  basal 
lobes  shallowly  sinuate. — Vaca  Mts.  Var.  purpuratus  Greene.  Limb  of  corolla 
rose-purple,  sometimes  varying  to  white  on  the  same  plant. — Ajigel  Island; 
Marin  Co.;  San  Francisco. 

6  C.  arvcnsis  L.  Orchard  Morning-glory.  Stems  prostrate,  1  to  several 
ft.  long,  from  roots  which  descend  to  great  depth;  minutely  villous-pubeseent 
or  almost  glabrous;  leaves  oblong-  or  triangular-saggittate,  %  to  1  or  2  in. 
long,  on  petioles  */2  a«  long;  peduncles  1  (sometimes  2  or  3) -flowered,  with  a 
pair  of  subulate  or  spatulate  bracts  near  the  middle;  corolla  white,  purplish 
outside,  neither  lobed  nor  angled,  1  to  IV2  iQ-  broad. 

The  most  troublesome  orchard  and  garden  weed  yet  naturalized  in  California, 
especially  obnoxious  in  the  richest  and  moistest  alluvial  loams.  Native  of 
Europe.      May-Oct. 

7.  C.  pentapetaloides  L.  Diffusely  branched  from  the  base,  the  branches 
6  to  18  in.  long;  puberulent  or  hairy;  leaves  linear  or  oblong-oblanceolate, 
narrowed  to  a  petiole,  1  to  3  in.  long;  peduncles  with  a  pair  of  small  spatulate 
or  subulate  bracts  below  the  flower,  1-flowered,  retrocurved  in  fruit,  *4  to  1 
in.  long;  sepals  more  or  less  hairy  with  subscarious  margin;   corolla  purplish, 

3  lines  long,  deeply  5-cleft. 

Naturalized  from  Europe:  lower  San  Joaquin  Valley;  Antioch;  Estrella. 
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^.   CRESSA  L. 

Low  eanescent  perennial  herb  with  erect  or  difl'use  non-twining  steins. 
Sepals  nearly  equal.  Corolla  white,  its  tube  oblong-cainpanulate,  e<pialing 
the  sepals;  limb  5-parted  into  lightly  convolute-imbricate  lobes  which  are  some- 
what induplicate  in  the  bud.  Filaments  filiform,  exserted  from  the  throat  of 
the  corolla;  ovary  2-celled,  4-ovuled.  Capsule  by  abortion  often  1 -seeded. 
(Greek  Kressa,  a  Cretan  woman.) 

1.  C.  cretica  L.  Commonly  densely  branched  from  the  base,  forming 
low  tufted  plants  3  to  6  in.  high;  leaves  oblong-ovate,  2  to  4  or  5  lines  long, 
almost  sessile;  flowers  short- pediceled  in  the  axils;  sepals  oblong-ovate,  acute, 
2  lines  long ;  corolla-lobes  oblong-ovate ;  ovary  long-hairy. 

Alkaline  lands  from  the  Sacramento  Valley  southward,  especially  common 
in  the  San  Joaquin  Valley,  often  covering  thousands  of  acres.  May.  This 
plant  ami  several  others  of  the  interior  plains,  such  as  Sida  hederacea  and 
Dutichli*  spicata,  indicate  a  high  percentage  of  alkali  salts  in  the  soils  where 
they  grow. 

4.  CUSCUTA  L.     Dodder. 

Annual  leafless  parasites,  destitute  of  green  color,  with  twining  filiform 
stems.  Flowers  small,  in  lateral  heads  or  clusters.  Calyx  colored  like  the 
corolla,  deeply  5-cleft.  Corolla  campanulate  or  somewhat  urn-shaped  to  short- 
tubular,  with  5  lobes  imbricated  in  the  bud,  and  as  many  small  scales  or  ap- 
pendages inserted  in  the  tube  below  the  stamens,  or  none.  Ovary  globular, 
2-celled,  4-ovuled.  Styles  2,  in  ours  distinct,  persistent;  stigma  globose. 
Capsule  1  to  4-seeded,  ours  indehiscent.  Embryo  devoid  of  cotyledons.  The 
germinating  seed  produces  a  twining  stem;  this  becomes  parasitic  by  means  of 
suckers  which  penetrate  the  bark  of  the  host.  (Derivation  doubtful.) 
Capsule  pointed  or  conical;   corolla-tube  with  fimbriate  scales. 

Corolla-lobes  lA  as  long  as  the  cylindrical  tube 1.   C.  subinclusa. 

Corolla-lobes  as  long  as  the  shallow-campanulate  tube 2.   C.  salina. 

Capsule  depressed-globose. 

Flowers  in  dense  globose  clusters;  scales  present 3.  C.  art'ensis. 

Flowers  in  loose  cymes;  scales  none 4.   C.  calif ornica. 

1.  C.  subinclusa  Dur.  &  Hilg.  Stems  commonly  stout;  flowers  2%  to  3 
lines  long,  sessile  or  short-pediceled,  at  length  in  large  dense  clusters  \A  to  1% 
in.  thick;  calyx-lobes  overlapping,  ovate-lanceolate,  about  %  the  length  of  the 
cylindrical  corolla-  tube ;  corolla-lobes  ovate-lanceolate,  minutely  crenulate, 
scarcely  more  than  %  the  length  of.  the  tube;  anthers  oblong  or  oval,  nearly 
sessile;  scales  narrow,  fimbriate,  opposite  the  stamens  but  reaching  only  to  the 
middle  of  the  tube ;  styles  slender,  mostly  longer  than  the  ovary ;  ovary  capped 
by  the  withered  corolla. 

Very  common  on  Poison  Oak  and  other  shrubs  and  herbs,  often  occurring 
on  willows  and  making  thick  tangles  1  to  2  ft.  across.  Calyx  sometimes  red- 
dish; lobes  of  the  corolla  mostly  erect;  tube  sometimes  narrowed  above. 

2.  C.  salina  Engelm.  Marsh  Dodder.  Stems  slender;  flowers  1V&  lines 
long;  calyx-lobes  ovate-lanceolate,  as  long  as  the  shallow-campanulate  tube  of 
the  corolla  and  as  the  corolla-lobes;  these  ovate,  denticulate,  overlapping; 
filaments  about  as  long  as  the  oval  anthers;  scales  fringed,  mostly  shorter  than 
the  tube,  sometimes  much  reduced  and  on  the  base  of  the  tube ;  styles  equaling 
or  shorter  than  the  ovary;  capsule  surrounded  by  the  withered  corolla,  mostly 
1 -seeded. 

Very  abundant  on  Salicornia  and  other  saline  herbs,  entangling  them  with 
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its  webs  of  thread-like  stems,  which  in  spring  color  the  salt  marshes  with  small 
patches  of  gold.     July-Sept. 

3.  C.  arvensis  Beyrich.  Stems  pale;  flowers  in  dense  globose  clusters  !.» 
in.  thick;  calyx-lobes  obtuse,  broad;  corolla  1  line  long,  with  acuminate  lobes 
and  short  and  broad  tube,  in  age  remaining  at  base  of  capsule;  scales  deeply 
fringed. 

Alvarado  marshes,  on  Cocklebur. 

4.  C.  californica  Choisy.  Stems  capillary ;  flowers  small,  1  to  1%  lines 
long,  in  loose  cymes;  pedicels  frequently  much  thickened  below  the  flower; 
calyx-lobes  with  short-attenuate  spreading  tips;  corolla-lobes  lanceolate-subu- 
late, equaling  or  longer  than  the  campanulate  tube,  mostly  reflexed  in  anthesis; 
scales  none,  sometimes  represented  by  inverted  arches  or  V-shaped  thickenings 
alternating  with  the  stamens,  but  situated  near  the  base  of  the  tube;  anthers 
linear-oblong,  nearly  or  quite  equaled  by  the  filaments;  styles  slender,  mostly 
longer  than  the  ovary;  capsule  depressed-globose,  mostly  2  or  3-seeded. 

On  Erigonum,  Adenostoma,  etc.  Infrequent  in  the  Bay  region.  San  Fran- 
cisco, N.  L.  Gardner. 

POLEMONIACEAE.     Gilia  Family. 

Herbs,  or  a  few  species  slightly  suffrutesccnt.      Leaves  alternate  or  opposite, 
entire,  lobed  or  divided.      Flowers  complete,  5-merous,  either  solitary,  in  loose 
clusters,  capitate,  racemose,  corymbose  or  paniculate.     Calyx  persistent,  in  one 
subgenus  irregular.     Corolla  regular,  convolute  in  the  bud.    Stamens  5,  inserted 
on  corolla,  alternate  with  its  lobes,  often  unequal  in  length.      Ovary  superior, 
3-celled;  style  3-cleft  or  with  3  stigmas.      Capsule  loculicidally  3-valved.     One 
species  of  Gilia  has  a  4-merous  corolla  and  some  exceptions  as  to  the  capsule 
are  noted  under  that  genus. 
Calyx   herbaceous   throughout;    filaments   hairy   at   base;    leaves   alternate,   pinnate 

1.     POLEMONIUM. 

Calyx   more  or   less  scarious  below   the   sinuses,   at   least   not   herbaceous   throughout. 

Sinuses  of  the  calyx  in  age  distended  into  a  rcvolute  lobe 2.  Collomia. 

Sinuses  of  the  calyx   not  distended. 

Leaves   alternate    in    ours   except    one    species,   entire    or    pinnately    toothed,   lobed  or 

divided     3.    Gilia. 

Leaves  opposite,  palmately  divided  in  ours,    rarely   entire 4.    Linanthis, 

1.   POLEMONIUM  L.    Jacob 's  Ladder. 

Ours  perennials.  Leaves  alternate,  pinnate,  the  leaflets  sessile.  Flowers 
showy,  blue  or  white,  in  racemes,  thyrses  or  panicles.  Calyx  herbaceous  through- 
out, not  scarious  below  the  sinuses,  accrescent.  Corolla  from  funnelform  to 
nearly  rotate.  Filaments  more  or  less  declined  and  hairy  at  base.  Seeds  few 
or  several  in  each  cell.  (Creek  name  used  by  Pioscorides,  from  poleinos,  war, 
the  application  not  obvious.) 

1.  P.  carneum  Gray.  Stems  lax  or  diffusely  branching,  1  to  2  ft.  high; 
herbage  lightly  pubescent;  leaflets  thin,  7  to  17,  ovate  to  ovate-lanceolate,  1  to 
1^4  in-  long,  distinct  or  the  teiminal  sometimes  confluent;  flowers  corymbose- 
paniculate  on  rather  slender  pedicels;  calyx  about  4  lines  long,  accrescent  in 
age  and  twice  as  long;  corolla  broadly  funnelform,  salmon-color  to  purple,  8 
to  12  lines  long,  the  limb  nearly  as  broad  when  expanded;  lobes  obovate  and 
either  acute  or  obtuse ;  stamens  and  style  included ;  seeds  3  or  4  in  each  cell. 

Rare  but  handsome  species  of  mountain  woods i  San  Mateo  Co.;  Marin  Co.; 
northward   to  Siskiyou  Co.      Apr.- May. 

P.  confertum  Gray.     Nine  to  12  in.  high;  herbage  glandular-viscid;  radical 
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I«a\«s  in  a  dmse  tnt't;  lraflfts  nimirnms  ami  emu  <lc<l,  |>:ilm;it«lv  .",  t<>  •">  |>;iit«''l 
into  small  divisions;  ilowrrs  capitate  or  spieate;  corolla  l»liic  (or  \v  1 1  i  t « • ) .  i' 
to  10  lines  long. —  Rocky  summits  of  the  high  peaks  of  the  Sierra  Nevada. 

2.  COLLOMIA  Nutt. 

Herbs,  ours  annuals  with  alternate  leaves.  Flowers  in  ours  in  dense  clusters 
'with  foliaceous  bracts.  Calyx  turbinate,  in  age  obpyramidal  or  cup-shaped, 
its  teeth  or  lobes  equal,  entire,  erect,  the  sinuses  in  age  distended  into  a  re- 
curved lobe.  Corolla  narrowly  funnelform  or  salverfonn,  salmon-yellow,  red- 
dish, purple,  or  white.  Stamens  unequal  and  unequally  inserted  on  the  tube 
of  the  corolla,  mostly  straight.  Seed  1  in  each  cell,  the  seed -coat  developing 
spiral  threads  when  wet.  Capsule  oval  to  obovoid.  (Greek  kolla,  glue,  on  ac- 
count of  the  mucilaginous  seeds.) 

Coro.ia  narrowly  funnelform,   pale  salmon -color;  leaves  entire 1.   C.  grandidora. 

Corolla    salver  form,    red-purple;    leaves    more    or    less    hipinnatifid    or    simply    toothed    or 
entire    2.    C .   hetcrophylla. 

1.  C.  grandiflora  Dougl.  Erect,  simple,  %  to  2  ft.  high;  leaves  alternate, 
linear  or  oblong-lanceolate,  entire,  sessile;  flowers  crowded  in  head-like  clusters 
at  the  ends  of  the  stems  and  leafy-bracted,  or  some  often  borne  Mow,  either 
singly  in  the  axils  or  in  small  clusters  on  short  branchlcts;  calyx-tube  obconical, 
its  lobes  broad  and  obtuse;  corolla  pale  salmon-color,  narrowly  funnelform, 
1  in.  long,  its  tube  thrice  as  long  as  the  calyx,  its  lobes  broadly  oblong;  valves 
of  the  capsule  after  dehiscence  with  the  sides  strongly  reflexed. 

Common  in  the  Sierra  Nevada  at  middle  altitudes;  occurring  in  the  Coast 
Ranges  at  the  higher  altitudes,  but  rarely  collected.     July. 

2.  C.  heterophylla  Hook.  Low  and  erect,  or  diffusely  branching  and 
the  stems  1  ft.  long;  herbage  more  or  less  viscid-pubescent;  leaves  thin,  the 
upper  entire  or  toothed,  the  lower  pinnately  cleft  or  pinnately  divided  and  the 
broad  segments  laciniately  cleft;  flowers  in  small  bracted  clusters  at  the  ends 
of  the  branches;  corolla  red-purple,  small,  4  to  5  lines  long,  the  limb  1  line 
broad;  capsule  ellipsoid;  seeds  2  or  3  in  each  cell. 

Shady  places  in  the  mountains:  ('oast  Ranges  (Gilroy,  Marin  Co.,  Napa  Co.) ; 
Sierra  Nevada.      Mar.-Apr. 

3.  GILIA  R.  &  P. 

Herbs,  ours  annuals,  except  O.  densifolia.  Leaves  alternate  (except  G. 
gracilis),  pinnately  toothed,  lobed,  or  divided,  or  sometimes  entire.  Calyx- 
tube  scarious  below  the  sinuses.  Corolla  funnelform  to  salverform,  blue, 
yellow,  or  white,  the  stamens  equally  inserted  on  its  throat  except  a  few 
species.  Capsule  3-celled  and  H-valved,  or  (in  2  species  of  the  subgenus 
Navarretia)  1 -celled  and  4-valved.  (Felipe  Luis  Gil,  Spanish  botanist  of  the 
latter  half  of  the  18th  century.) 

A.    Calyx-segments  equal,  entire. 

Flowers  solitary,  in  loose  or  capitate  clusters,  or  paniculate,  bracted  or  bractless;  stamens 
equally  or  unequally  inserted  on  throat  of  corolla;  leaves  in  ours  mostly  flaccid,  not 
pungent    or    prickly. — Subgenus    Eugilia. 

1 .  Leaves   opposite. 

Leaves  entire;  corolla  salverform,  its  tube  little  surpassing  calyx,  its  throat  yellow  and 
limb  purple    1.   C.  gracilis. 

2.  Leaves  alternate. 

Leaves   pinnatifid   or    pinnately    lobed.    the    upper    usually    palmately    parted    into    3    to    5 

divisions;   corolla   funnelform,    its  tube   2   to   3   times   longer   than    the  calyx 

2.  6.  gilioides. 
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Leaves  mostly  1  to  3  times  pinnately  dissected  into  narrow  segments,  not  pungent;  flower- 
clusters  not  bracteate;  calyx-teeth  equal;  corolla  funnel  form. 
Stamens  included;   flowers  few  in  mostly  loose  clusters. 

Flowers  blue  or  purple;   proper  tube  of  corolla  much  shorter  than  calyx;  leaves  pin- 
nately parted  into  entire  or  toothed  lobes 3.  G.  nutififtfu/u. 

Flowers  3-colored,  blue,  purple,  and  yellow;  leaves  laciniately  bipinnatifid.4.  G.  tricolor. 
Stamens  more  or  less  obviously  exserted;  flowers  in  capitate  clusters  terminating  long 
peduncles. 

Corolla  segments  obovate  or  oblong 5.  G.  achilleaefolui. 

Corolla   segments   nearly    linear 6.   G.  capitate. 

Leaves  or  their  simple  divisions  linear  or  filiform  and  rigid;  flowers  crowded  into  capitate 
leafy-bracted  clusters,  the  calyces  and  the  bracts  densely  woolly-matted;  corolla 
salverform;   stamens   exserted. 

Annual  or  biennial,  not  woody 7.  G.  rirtata. 

Woody-based  perennial;  corolla  6  to  8  lines  long 8.   G.  dennfoto- 

B.    Calyx-tegmeaU  mostly  unequal,  entire  or  tome  toothed. 
Flowers   in   terminal  capitate  bracted  clusters;   corolla    tubular-funnelform  or   salverform, 
the   stamens  equally   inserted   upon   it;    leaves   pinnatifid   or  the   lowest   subentire,  the 
segments  mostly   rigid   and   subulate  or   cuspidate. — Subgenus  Navarretia. 

1.  Flowers  white   (pale  blue  in   no.   11). 

Capsule  not  regularly  dehiscent,  the  walls  thin  and  transparent  and  closely  covering  the 
seeds  which  are  agglutinated   into  a   mass. 
Stems   erect   or   spreading. 

Leaves  bipinnatifid;  bracts  densely  white-tomentose 9.   G.  intertexta. 

Leaves  once  pinnatifid;  sinuses  of  the  calyx  white-hairy 10.  G .' leucocepka\&> 

Primary  flower-cluster  on  a  very  short  stem  or  stem  almost  none,  the  branches  radiating 
from  beneath  it  and  prostrate;  calyx-segments  trifid 11.  G.  prostrate. 

2.  Flowers  blue  (except  no.  12). 

Capsule  regularly  dehiscent  by  valves  and  releasing  the  seeds  which  are  free  from  each 
other;   flowers  blue   (except  no.   12). 
Leaves   (or  some  of  them)   pinnately  parted  with   the  divisions  incised  or  parted. 
Stamens  exserted;  capsule  1 -celled. 

Leaves  with  innocuous  teeth;  flowers  creamy-white,  4-merous;  capsule  2-seeded 

12.   G.  cotulaefolit. 
Leaves  with  pungent  teeth,  the  terminal  leaflet  spatulate-dilated;  capsule  I -seeded... 

13.  G.  pubesceni. 
Stamens  not  exserted. 

Seeds  8  to  12  in  each  cell;  herbage  strongly  mephitic-scented 14.   G.  squarrosa. 

Seeds  4  in  each  cell ;  herbage  honey-scented 15.  G.  melliu. 

Leaves  merely  pinnatifid  or  incised  or  many  of  them  entire. 
Capsule  several-seeded. 

Erect  slender  plants;   bractlets  laciniately  cleft,  especially  toward   the   base 

16.   G.   heterodoxa. 
Low  very  rigid  and  spiny  plants;  bractlets  dilated  and  with  strong  marginal  spines.. 

17.  G.  atractyloides. 

Capsule  with    1 -seeded  cells;   corolla   6  or  7   lines  long;  bractlets,  especially  the  inner 

ones,  lanceolate-cleft  at  apex 18.   G\  znsciduh. 

1.  G.  gracilis  Hook.  Simple  or  branched  above,  3  to  8  in.  high;  herbage 
pilose-pubescent,  the  hairs  often  gland-tipped;  leaves  opposite,  oblong  to  lanceo- 
late, entire;  inflorescence  cymose  and  terminal;  calyx  cylindrical,  3  or  4  lines 
long,  much  distended  in  fruit  by  the  globose  capsule,  the  short  teeth  accrescent; 
tube  of  corolla  yellow,  surpassing  the  calyx,  the  limb  1  to  1%  lines  broad,  its 
lobes  roundish,  emarginate;  stamens  unequally  inserted;  seeds  1  in  each  cell, 
with  a  rather  broad  thin  margin. — (Collomia  gracilis  Dougl.) 

Inconspicuous  but  rather  common  on  low  hills  of  the  Coast  Ranges  and  in 
the  Sierra  Nevada  foothills.      Mar.-Apr. 

2.  G.  gilioides  (Benth.)  Greene.  Loosely  branching,  erect  or  diffuse,  8 
to  20  in.  high;  radical  and  lower  leaves  pinnately  parted  into  narrowly  oblong 
or  lanceolate  divisions,  or  all  so  divided,  or  the  upper  palmately  divided  into  3 
to  5  obovate  or  lanceolate  divisions;  corolla  4  to  6  lines  long,  salverform,  blre- 
purple;  stamens  unequally  inserted;  capsule  globose;  seeds  1  or  2  in  each  erll. — 
(Collomia  gilioides  Benth.) 
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Mostly  at  higher  altitudes  in  the  nioiint ains :  Coast  Kan^es;  Siena  Xe\a«la; 
^Southern    California.       .June.       Lea\e.s   exceedingly    variable. 

3.  G.  multicaulis  Benth.  Branching  from  tho  base,  9  to  14  in.  high,  gla- 
t>rous;  leaves  pinnately  parted  into  5  to  9  linear  and  entire  or  toothed  lobes.; 
Howere  subsessile  or  the  clusters  loose,  in  either  case  few-flowered,  the  pedicels 
1  to  4  lines  (rarely  1  in.)  long;  calyx- teeth  erect  or  recurved  in  fruit;  corolla 
deep  or  pale  blue,  its  proper  tube  shorter  than  the  calyx,  the  funnel  form  throat 
longer  than  the  obovate  lobes ;  stamens  unequally  inserted ;  capsule  ovoid. 

Hills  and  valleys  from  Marin  Co.  and  the  Vaca  Mts.  southward  through  the 
Coast  Ranges  to  Southern  California.      Variable. 

G.  latiploba  Gray.  A  similar  species,  glabrous  except  the  loosely  panicu- 
late inflorescence;  radical  leaves  pinnatifid,  the  cauline  few,  narrow  and  entire; 
pedicels  shorter  than  the  flowers  or  1  in.  or  more  long;  corolla  dilated-funnel- 
fonn,  abruptly  contracted  below  into  a  narrow  tube  which  slightly  exceeds  the 
calyx;  calyx  less  than  2  lines  long,  with  subulate  or  acute  teeth. — Southern 
California  and  northward  in  the  South  Coast  Ranges. 

4.  G.  tricolor  Benth.  Bird  's  Eyes.  Erect,  usually  branching  somewhat 
above  the  base,  commonly  4  to  7  in.  or  sometimes  1  ft.  high;  herbage  more  or 
less  pubescent  with  gland-tipped  hairs;  leaves  laciniately  bipinnatifid  into 
narrowly  linear  divisions;  calyx  3  lines  long,  its  lobes  acuminate;  corolla  6  to 
7  lines  long,  the  roundish  lobes  azure  or  whitish,  the  throat  with  2  oblong 
purple  areas  beneath  each  lobe  bounded  below  by  yellow ;  stamens  inserted  at  the 
sinuses. 

Common  on  low  hills:  Coast  Ranges  (Los  Gatos,  northward  to  Humboldt 
Co.,  but  especially  common  toward  the  interior)  ;  Sierra  Nevada  foothills.  Apr. 
Also  called  "Pink  Eyes"  near  Vallejo. 

5.  G.  achilleaefolia  Benth.  Very  similar  to  the  next  in  habit  but  very 
frequently  simple,  generally  more  pubescent,  and  the  capitate  flower-clusters 
larger  and  less  compact;  calyx  more  or  less  woolly,  the  teeth  triangular,  acute, 
with  short  recurved  tips  or  connivent  over  the  young  fruit ;  corolla  deep  or  pale 
blue,  funnel  form  with  ample  throat,  its  lobes  obovate  or  oblong. 

Sandy  soils:  Coast  Ranges;  Sierra  Nevada  foothills;  Southern  California. 
May. 

6.  G.  capitate  Dougl.  Erect,  simple  or  more  commonly  branching  above, 
2  or  3  ft.  high,  pubescent  or  almost  glabrous;  leaves  several  times  palmately 
dissected  into  linear  or  filiform  lobes,  or  the  uppermost  merely  pinnately  di- 
vided; ultimate  segments  often  curved  or  falcate;  peduncles  long,  slender  and 
naked,  terminating  in  a  densely  globose  (capitate)  cluster;  calyx  nearly  or 
quite  glabrous,  its  teeth  lanceolate,  in  anthesis  approximating  the  tube  in 
length;  corolla  light  blue,  its  lobes  nearly  linear;  stamens  inserted  in  the  very 
sinuses  of  the  corolla. 

Coast  Range  hills  and  ridges  from  Marin  and  Napa  cos.  northward;  Sierra 
Nevada.     May. 

7.  G.  virgate  Steud.  var.  floribunda  Gray.  Stems  simple  or  branching  at 
the  base;  leaves  pinnately  parted  into  3  to  7  filiform  lobes,  the  middle  (or  ter- 
minal) lobe  commonly  much  longer  than  the  others;  flowers  numerous  in  head- 
like clusters  terminating  the  corymbose  branches,  the  bracts  and  calyx  very 
densely  woolly;  corolla  salverform,  tho  tube  6  to  8  lines  long  and  surpassing 
the  acerose  calyx-lobes;  filaments  filiform  and  exserted. 

Sandy  soils  of  the  valleys:  lower  San  Joaquin  plains  and  Santa  Clara  Co. 
southward   to   Southern   California.      June- July.      G.   virgata   has   the   lower 
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leaven  entire,  the  upper  rarely  more  than  3-parted,  with  the  clusters  virgately 
disposed. — Monterey  and  southward. 

8.  G.  densifolia  Benth.  Perennial;  stems  numerous  from  a  tufted  woody 
base,  8  to  14  in.  high;  herbage  lanate-tomentose  when  young,  glabrate  in  ajje; 
leaves  narrowly  linear  and  entire  or  with  1  or  2  pairs  of  short-subulate  apinulosc 
lobes  at  the  middle  or  toward  the  base;  flower-clusters  terminal,  dense,  the 
foliaceous  bracts  and  the  calyces  implexed-woolly ;  four  of  the  calyx-teeth 
short,  the  fifth  as  long  as  the  tube ;  corolla  deep  blue,  the  tube  6  lines  long, 
2  or  3  times  the  length  of  the  calyx,  its  lobes  oblong,  about  2  lines  long. 

Mountains  of  Santa  Clara  Co.  and  southward  to  Southern  California.  June- 
Sept. 

9.  G.  intertexta  Steud.  Stems  simple  or  often  branching  from  the  base, 
2  to  7  in.  high,  white-puberulent  but  not  glandular;  leaves  bipinnatifid  and  the 
segments  spinescent-tipped;  body  of  bracts  and  exterior  of  calyx-tube  densely 
white:villous  or  woolly-tomentose;  corolla  white  or  pale  blue,  equaled  by  the 
calyx-teeth. 

Valleys   and   low   hills:    North   Coast   Ranges    (Humboldt   Co.,   Healdsburg, 
Napa  Range)  ;  Sacramento  and  San  Joaquin  valleys.      May- June. 

10.  G.  leucocephala  Benth.  Steins  simple  or  branching  from  the  base,  3 
to  5  in.  high,  whitish-puberulent ;  leaves  pinnately  parted,  the  divisions  filiform 
and  entire,  sparingly  toothed,  the  rachis  broad  and  often  prolonged  into  an 
elongated  terminal  entire  division;  flowers  clear  white,  4  lines  long;  calyx 
with  a  tuft  of  hairs  at  each  sinus,  the  teeth  mostly  entire  and  nearly  equal. 

Low  places  in  fields  and  beds  of  pools  where  water  has  stood  in  winter  or 
early  spring,  the  plants  often  growing  very  densely:  Sacramento  Valley. 
May-June. 

11.  G.  prostrata  Gray.  Plants  glabrous;  primary  flower-cluster  sessile, 
the  branches  radiating  from  beneath  it,  simple  or  once  forked,  terminating  in 
the  head-like  clusters;  leaves  pinnatifid,  the  rachis  broad  and  slender,  the  seg- 
ments remote;  heads  dense,  surrounded  by  foliaceous  bracts  1  to  1%  in.  long; 
braetlets  not  exceeding  the  white  flowers;  corolla-lobes  oblong;  calyx  with  un- 
equal teeth,  the  two  longer  tridentate;  calyx-teeth  in  fruit  contracted  over  the 
2-celled  capsule;  seeds  9  to  11,  small;  embryo  short-cylindrical,  the  cotyledons 
about  equaling  the  cauliele  in  length. 

Plains  of  Sacramento  and  San  Joaquin  valleys  southward  to  Los  Angeles. 

12.  G.  cotulaefolia  Steud.  Erect,  7  to  13  in.  high,  finely  pubescent;  leaves 
bipinnatifid,  the  segments  innocuous;  bracts  and  calyx  slightly  hairy  or  glabrous 
at  the  base;  flowers  creamy-white,  commonly  4-merous;  calyx-lobes  varying 
from  nearly  equal  and  entire  to  unequal,  with  the  longer  variously  toothed; 
capsule  1 -celled,  4-valved,  dehiscing  from  the  base,  2-seeded;  embryo  with  entire 
cotyledons. 

Valley  fields:   Alameda  Co.;   North  Coast  Ranges;  Sacramento  Valley. 
Var.    nigellaeformis  Jepson,   n.    comb.   Bracts   multifid;    flowers   yellow. — 
Antioch  and  elsewhere   (Navarretia  nigellaeformis  Greene). 

13.  G.  pubcsccns  II.  &  A.  Erect,  usually  branching  above,  8  to  18  in. 
high,  puWrulent;  leaves  pinnately  divided  with  the  divisions  laciniately  lobed; 
terminal  portion  of  the  leaf  less  deeply  divided  or  merely  laciniate-toothed, 
so  that  the  rachis  appears  as  if  spatulate-dilated;  3  calyx-teeth  small  and  entire, 
2  longer  and  toothed;  corolla  deep  blue,  7  or  S  lines  long,  the  throat  funnel- 
form;  stamens  exserted;  capsule  1-celled,  4-valved  as  in  G.  cotulaefolia;  cotyle- 
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Jons  of  the  embryo  parted  into  3  lobes,  the  divisions  so  deep  as  to  give  the 
appearance  of  6  cotyledons. 

Coast  Ranges  (Calistoga,  Vacaville,  etc.) ;  very  common  in  the  Sierra  Nevada 
foothills. 

14.  G.  squarrosa  H.  &  A.  Skunkweed.  Erect  and  simple  or  with  many 
branches  from  the  base,  8  to  14  in.  high,  pubescent  and  noxiously  glandular; 
leaves  once  or  twice  pinnatifid,  the  segments  lanceolate  and  often  crowded; 
:alyx  6  lines  long,  very  scarious  below,  the  teeth  lanceolate  and  pungent ;  corolla 
blue,  its  tube  little  or  scarcely  at  all  exceeding  the  teeth;  stamens  included; 
seeds  many,  small;  embryo  thick. 

Common  in  the  Bay  region  (Monterey  Co.,  San  Francisco,  Oakland,  Berkeley, 
Napa  Valley,  etc.),  ranging  northward  to  Oregon. 

15.  G.  mellita  Greene.  Diffusely  branching  from  the  base,  3  to  6  in.  high, 
the  stems  very  slender,  brownish,  glandular-puberulent  with  somewhat  whitish 
hairs;  leaves  pinnately  parted  into  linear-subulate  entire  or  toothed  segments; 
bracts  dilated  and  laciniately  toothed  or  cleft  into  narrow  divisions,  or  the 
middle  division  ovate,  abruptly  cuspidate  and  often  entire;  heads  small,  %  in. 
broad  or  less;  calyx  unequally  5-toothed;  corolla  minute,  not  exceeding  the 
calyx,  very  pale  blue;  stamens  not  exscrted. 

Seemingly  very  local  plant  in  the  region  immediately  north  and  south  of 
the  bay;  Belmont;  Calistoga;  Vacaville. 

16.  G.  heterodoxa  Greene.  Stems  very  slender,  erect,  branching,  slightly 
pubescent,  5  to  11  in.  high;  internodes  long;  lower  leaves  with  narrowly 
linear  rachis  and  many  pinnate  short-subulate  segments;  uppermost  leaves 
lanceolate  and  entire  except  at  the  laciniately  cleft  base;  bracts  lanceolate  to 
broadly  ovate,  laciniate-toothed  towards  the  base;  calyx-segments  entire,  nearly 
equal;  corolla  blue,  with  exserted  declined  stamens;  capsule  8  to  14-seeded,  the 
seeds  small. 

Coast  Range  hills:  Napa  and  Sonoma  cos.  to  Santa  Clara  Co.  tJune.  Sub- 
species of  the  next.  The  valves  of  the  capsule  show  a  tendency  to  dehisce 
from  the  base. 

17.  G.  atractyloides  H.  &  A.  Stems  stoutish,  low  and  spreading  or  pro- 
cumbent, somewhat  purplish  and  villous-pubescent,  2  or  3  to  6  in.  long;  leaves 
and  bracts  rigidly  coriaceous,  oblong-lanceolate  to  ovate,  2  to  4  lines  broad, 
the  margin  armed  with  subulate  or  aristate  teeth;  segments  of  the  calyx  mod- 
erately or  very  unequal,  ovate  to  lanceolate,  entire,  setaceous  at  apex;  corolla 
narrowly  funnelform,  purple,  7  to  9  lines  long;  seeds  about  10  in  each  cell. 

Dry  hills  of  the  Coast  Ranges :  Clear  Lake  southward  to  Southern  California. 
July.    Habit  suggesting  certain  species  of  Chorizanthe. 

18.  G.  viscidula  H.  &  A.  Erect,  2  or  3  in.  high,  viscid-pubescent;  leaves 
1%  in.  long  or  less,  narrow,  with  broad  rachis  and  remote  short -subulate  lobes; 
bracts  little  dilated ;  corolla  rather  large,  blue-purple,  the  tube  exserted,  the  limb 
2  lines  broad,  its  lobes  elliptic;  ovules  1  to  4  in  each  cell. 

Plains  and  bases  of  low  hills,  in  sandy  soil:  San  Rafael;  Walnut  Creek; 
Sonoma;  Napa  Valley;  Sacramento  Valley;  Sierra  Nevada  foothills.  June. 
While  commonly  very  dwarfish,  it  sometimes  becomes  larger  and  makes  a 
spreading  or  subprostrate  plant  1  ft.  broad. 

4.  LINANTHUS  Benth. 

Ours  low  or  slender  annuals.  Leaves  opposite,  palmately  divided  to  the  base 
into  narrowly  linear  or  filiform  divisions   (almost  seeming  as  if  in  whorls  in. 
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some  species),  rarely  entire,  rarely  with  some  uppermost  alternate.  Flowers 
scattered  or  in  terminal  capitate  clusters.  Calyx-tube  scarious  between  the 
ribs  or  angles,  its  teeth  equal.  Corolla  subrotate,  funnelform,  or  salverform. 
Stamens  equally  inserted  on  the  corolla.  Capsule  with  few  to  many  seeds  in 
each  cell.     (Greek  linon,  flax,  and  anthos,  flower.) 

A.    Slant  dicbotomotuly  branching;  fiowen  solitary* 

1.  Flowers  sub  sessile  or  on  short  stout  pedicels. 

Corolla  short  salverform,  white  or  nearly  so,  its  lobes  conspicuously  convolute  in  the  bad, 
1  in.  broad;  calyx  cylindrical,  white-scarious  between  the  ribs 1.  L.  dichotomy 

2.  Flowers  on  capillary  pedicels. 

Corolla  various;    stamens  inserted  at  the  throat. 

Calyx  disposed  to  be  turbinate;   flowers  white,    ^   to   ^   in.  broad,  in  a  loose  panicle; 

corolla  nearly  rotate,  its  tube  scarcely  any 2.  L.  liniHons. 

Calyx  cylindrical;   corolla  with  distinct   tube. 

Corolla   white,   narrowly   funnelform.   2   lines  broad 3.   L.  pusilll 

Corolla  purplish  or  bluish,  3  to   5  lines  broad. 

Corolla  funnelform ;  herbage  not  glandular 4.  L.  ambignts. 

Corolla  nearly  salverform;  glandular-hirsutulous  at  the  nodes 5.  L.  rattanH. 

B.    Stem*  aimple,  or  mnetimes  branching;  flower*  in  capitate  duster*. 

Corolla  salverform;  flowers  crowded  into  leafy-bracted  capitate  clusters  at  the  ends  of  the 
stems  or  branches;   calyx-teeth  equal. 

Corolla-tube  little,  if  at  all,  exceeding  the  lobes 6.  L.  densiAorut. 

Corolla  salverform,  its  tube  Aliform  and  elongated,  several  times  the  length  of  the  limb. 
Corolla  much  exceeding  the  bracts. 

Corolla  twice  or  scarcely  twice  the  length  of  the  bracts,  its  lobes  3  to  4  lines  long; 

relatively  stout  plants 7.  L.  androsacens. 

Corolla  usually  more  than  twice  the  length  of  the  bracts;    very  slender  plants. 

Lobes  of  the  corolla  2  to  3  lines  long;  flowers  purple,  pink  or  pale  yellow 

8.  L.  parviAorus. 

Lobes  of  the  corolla   1   line  long;   flowers  golden  yellow 9.   L.  acicularis. 

Lobes  of  the  corolla  1  to  llA  lines  long;  flowers  purplish  or  pinkish..  10.  L.  tricolor. 

Corolla  commonly  not  exceeding  the  bracts;  bracts  conspicuously  hirsute-ciliate;  rigid 

plant ILL.  riliatus. 

1.  L.  dichotomus  Benth.  Evening  Snow.  Erect,  simple  or  branching 
from  near  the  base,  5  to  6  (or  9)  in.  high;  nodes  few  and  intemodes  very 
long,  twice  to  many  times  as  long  as  the  leaves;  flowers  terminal  or  sessile  in 
the  forks;  ribs  of  the  calyx  prolonged  into  linear-acerose  teeth;  corolla  salver- 
form, white,  its  tube  equaling  the  calyx- tube,  its  lobes  strongly  convolute  in  the 
bud,  broadly  obovate,  erose,  the  limb  1  in.  broad;  filaments  at  the  very  base 
enlarged,  somewhat  winged  and  more  or  less  hairy;  cells  of  capsule  many- 
seeded;  seeds  not  mucilaginous  when  wet. — (Gilia  dichotoma  Benth.) 

Common  on  open  slopes,  mostly  on  high  hills:  Coast  Ranges;  Sierra  Nevada 
foothills;  San  Joaquin  plains;  Southern  California.  Mar.-May.  Flowers  open- 
ing in  the  late  afternoon  and  closing  the  next  morning. 

2.  L.  liniflorus  (Benth.)  Greene.  One  ft.  high  or  somewhat  more,  mostly 
branching  above;  leaf -segments  %  to  1  in.  long;  flowers  white,  in  a  diffuse 
panicle,  on  slender  pedicels  %  to  1%  in.  long,  corolla  with  nearly  obsolete 
tube;  limb  rotate,  V-j  to  %  in.  broad,  the  obovate  lobes  naked,  with  several 
blue  longitudinal  lines  or  veinlcts;  stamens  V2  &s  long  as  corolla-lobes;  filaments 
with  a  densely  pilose  ring  just  above  the  base,  the  corolla  pubescent  at  their 
insertion;  ovules  6  to  8  in  each  cell. — (Gilia  liniflora  Benth.) 

Plains  and  foothills:  Solano  Co.;  Stockton;  San  Mateo  Co.;  Loma  Prieta  and 
southward  to  Southern  California.     May-June. 

3.  L.  pusillus  (Benth.)  Greene.  Very  slender,  3  to  6  in.  high;  calyx 
cylindraceous,  1  to  1%  lines  long,  its  teeth  as  long  as  the  tube;  corolla  narrowly 
funnelform  or  subsalverform,  its  tube  dilated  somewhat  above  the  middle,  not 
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txserted  from  the  calyx  or  very  slightly,  the  lobes  seldom  exceeding  the  calyx- 
obes,  the  limb  2  lines  broad. — (Gilia  pusilla  Benth.) 

Dry  hillsides  in  Chamise,  Napa  Valley.  The  corolla  after  flowering  is 
>romptly  pushed  up  by  the  rapidly  growing  capsule  and  the  tube  contracts  in 
withering,  so  that  the  corolla  in  age  frequently  has  the  appearance  of  being 
alverform  and  somewhat  exserted.  Distinct  from  L.  filipes  (Benth.)  Greene, 
tommon  in  the  Sierra  Nevada  foothills,  which  has  a  turbinate  calyx  and  a  short 
runnel  form  corolla  with  broad  limb. 

4.  L.  ambiguus  (Rattan)  Greene.  Mostly  3  or  4  in.  high;  pedicels  about 
J  lines  long;  corolla  4  to  6  lines  long,  nearly  3  times  the  length  of  the  calyx, 
lot  strictly  salver  form,  its  tube  somewhat  or  not  at  all  exserted,  its  brown- 
>urple  obconic  throat  scarcely  exceeded  by  the  spreading  lobes;  limb  bluish 
)urple,  4  lines  broad;  ovules  2  in  each  cell. — (Gilia  ambigua  Rattan.) 

Low  hills:  Santa  Clara  Valley  and  near  Livermore.  May.  Some  of  the 
flowers  show  a  glandular  black  band  V2  line  in  breadth  midway  of  the  calyx- 
;ube. 

5.  L.  rattanii  (Gray)  Greene.  Ten  to  12  in.  high,  glandular-hirsutulous 
at  the  nodes  and  even  the  flowers  with  gland-tipped  hairs;  pedicels  1%  in.  long 
or  less;  calyx  cylindraceous,  in  anthesis  1  line  long,  accrescent  in  fruit  to  2 
lines  long ;  corolla  nearly  salverf orm,  with  a  long  slender  tube  and  short  funnel- 
form  throat,  the  tube  3  to  5  lines  long,  exserted  barely  1  line  to  exceeding  3 
lines,  the  throat  yellow,  the  limb  blue  and  3  to  5  lines  broad;  seeds  small,  very 
rugulose,  one  to  each  cell  or  the  third  cell  empty. — (Gilia  rattanii  Gray.) 

Santa  Cruz  Mts.,  Lake  Co.  June.  Remarkable  for  the  variable  development 
of  the  corolla-tube,  even  on  the  same  plant. 

6.  L.  dcnsifloru8  Benth.  Erect,  simple,  5  in.  to  2  ft.  high;  divisions  of 
the  palmately  divided  leaves  5  to  11,  linear-filiform  and  rigid,  ciliate  towards 
the  base  and  somewhat  scabrous  on  the  margins;  corolla  lilac  or  white,  1  in. 
long  or  less,  its  tube  only  equaling  or  little  exceeding  the  obovate  lobes,  little 
if  at  all  exserted  beyond  the  calyx-teeth,  its  limb  %  in.  broad,  more  or  less; 
seeds  3  in  each  cell,  strongly  wrinkled. 

Coast  Range  valleys  or  higher  hills,  infrequent:  Pt.  Reyes;  Alameda;  Santa 
Cruz  Mts.;  Monterey  Co.  and  southward.    June. 

7.  L.  androsaceus  (Benth.)  Greene.  Stoutish,  usually  simple,  7  to  11  or 
15  in.  high,  finely  tomentose  or  glabrate;  lowest  leaves  spatulate;  bracts  ciliate, 
otherwise  nearly  glabrous;  flowers  usually  many;  corolla  lilac,  lavender,  pink  or 
white,  1  in.  long,  much  exceeding  the  bracts,  the  lobes  3  to  4  lines  long,  the 
throat  dark  purple  with  yellow  border,  1  line  long;  stamens  little  surpassing  the 
throat  of  the  corolla. 

Common  everywhere  in  the  Coast  Ranges  and  Sierra  Nevada  on  low  hills 
and  at  middle  altitudes.    Apr. 

8.  L.  parviflorus  (Benth.)  Greene.  Simple  or  with  few  branches  from 
the  base,  erect,  commonly  3  to  6  or  11  in.  high,  almost  glabrous;  bracts  sca- 
brous or  hirsutulous,  not  ciliate  or  scarcely  so,  commonly  3  or  4  lines  long; 
segments  of  the  leaves  obovate-  or  linear-spatulate ;  corolla  purple,  pinkish 
or  pale  yellow,  %  to  iy2  in.  long,  the  lobes  oval,  2  to  3  lines  long  or  less, 
tinged  with  red  or  brown  on  the  outside,  the  throat  yellow;  stamens  half  or 
commonly  more  than  half  as  long  as  the  corolla-limb. — (Gilia  micrantha  Steud.) 

The  most  common  species,  abundant  in  open  ground  in  the  hill  country.  It 
is  one  of  the  annuals  which  figure  in  the  vernal  landscape  color  effects  in  the 
Coast  Ranges,  often  occupying  extensive  slopes  of  the  lower  or  higher  hills 
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to  the  exclusion  either  partially  or  wholly  of  other  species.  Var.  rosacbcs 
Jepson.  Much  branched  from  the  base ;  corolla  rose-color  or  white,  larger  than 
in  the  type. — San  Francisco  sand  hills. 

9.  L.  acicularis  Greene.  Only  1  to  4  in.  high,  very  slender,  somewhat  rigid, 
less  pubescent  than  L.  parviflorus ;  leaf -segments  linear-acerose ;  corolla  golden- 
yellow  throughout,  its  tube  slenderly  filiform,  about  6  lines  long,  the  oborote 
lobes  not  exceeding  1  line. 

Wooded  hills,  not  common:  Oakland  Hills;  Marin  Co.;  Napa  Valley;  Hum- 
boldt Co.    Apr.-May. 

10.  L.  bicolor  (Nutt.)  Greene.  Very  near  L.  parviflorus  but  dwarf,  1  to 
3  in.  high;  leaves  and  bracts  hispidulous-ciliate ;  limb  of  corolla  very  short 
(1  to  IVj  lines  long)  in  proportion  to  the  tube  which  is  6  to  9  lines  long,  dull 
purple  or  pink  with  yellow  throat. — (Gilia  tenella  Benth.) 

Rarely  collected,  but  doubtless  overlooked  for  L.  parviflorus:  Humboldt  Co.; 
Suisun;  Marin  Co.;  Mt.  Diablo  Range;  Loma  Prieta  and  southward  to  Southern 
California. 

11.  L.  ciliatus  (Benth.)  Greene.  Rigid,  4  or  5  in.  (rarely  1  ft.)  high; 
stems  finely  tomentose,  the  internodes  long;  leaves  scabrous  and  hirsute;  flowers 
comparatively  few;  corolla  6  to  9  lines  long,  not  exceeding  or  often  much 
exceeding  the  conspicuously  hirsute-ciliate  bracts,  deep  rose-red,  often  fading 
white,  the  lobes  1  line  long,  seldom  more;  calyx-lobes  acerose. — (Gilia  ciliata 
Benth.) 

Hills  and  mountain  slopes,  among  oaks  and  other  trees:  Coast  Ranges  ^Napa 
Co.,  Mt.  Diablo);  Sierra  Nevada;  Southern  California. 

HYDROPHYLLACEAE.     Phacelia  Family. 

Herbs  or  shrubs  with  opposite  or  alternate  leaves.  Flowers  complete,  reg- 
ular, 5-merous  (except  the  superior  ovary  which  is  1  or  2 -celled),  in  racemes  or 
spikes  (often  scorpioid),  or  capitate,  or  solitary.  Stamens  5,  inserted  near  the 
base  of  the  corolla,  alternate  with  its  lobes,  which  are  imbricate  in  the  bud. 
Styles  1,  often  more  or  less  2-cleft  at  apex,  or  2  and  distinct.  Fruit  a  1-celled 
capsule  or  partly  or  quite  2-celled  by  the  intrusion  of  the  placentae  or  their 
union  in  the  axis;  valves  2,  rarely  4.  Seeds  few  or  many.  Seed-coat  pitted, 
the  cavities  regular  and  honeycomb-like. 

A     Herb. 

1.  Style  2-clcft  at  apex. 

Flowers   not   scorpioid;    ovary   more   or   less   hispid,    the   placentae   expanded   and   forming 
a  sac-like  lining. 
Stamens  longer   than   corolla;    flowers   in   head-like   clusters;    leaves  alternate   or  mainly 

radical    1.   Hydrophylluii. 

Stamens  shorter  than  corolla;  flowers  solitary  or  in  racemes;  leaves  (at  least  the  lower) 
opposite. 

Calyx   with   a    reflcxed   appendage   at   each    sinus 2.    Nemophila. 

Calyx   naked  at   the  sinuses 3.    Ellisia. 

Flowers  in  scorpioid  spikes  or  racemes;  ovary  more  or  less  pubescent,  the  placentae  narrow 
or  thin,  projecting  more  or  less  into  its  cavity. 

Corolla  blue,   purple  or   white,  deciduous 4.   Phacelia. 

Corolla  yellow  or  cream-color,  persistent 5.   Kmmenanthe. 

2.  Style  entire. 
Flowers  in  racemes;  corolla  white;  ovary  glabrous;  leaves  mainly  radical.. 6.   Romanzoffia. 

B.    Shrubs. 

Flowers   in   a   panicle  of  scorpioid  cymes;   styles  2,   distinct;   leaves  alternate,    thick 

7.   Eiuodictyox. 
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1.  HYDROPHYLLUM   L      Wmkkikm. 

tVrrnnial  herbs  with  horizontal  rootstocks.  Loaves  alternate  or  mainly 
rs*«lival,  pinnate  or  pinnately  parted,  long-petioled.  Flowers  in  capitate  cymes. 
^'alyx  without  appendages.  Corolla  campanulate,  5-lobed,  the  tube  with  a 
^^ctar-bearing  grooved  appendage  opposite  each  lobe.  Stamens  exserted,  «thc 
ttaanents  hairy  at  the  middle.  Style  filiform,  exserted.  Capsule  1-celled, 
2-valved,  1  to  4-seeded.     (Greek  hudor,  water,  and  phullon,  leaf.) 

1.  H.  occidentale  Gray.  Twelve  to  17  in.  high;  leaves  7  to  12  in.  long; 
leaflets  9  to  15,  incised,  the  terminal  ones  not  distinct;  peduncles  generally 
exceeding  the  leaves,  bearing  1  or  2  capitate  clusters  of  bluish  flowers. 

Mostly  high  montane:  Mt.  Diablo;  Mendocino  Co.  and  northward;  Sierra 
•^  e  vada 

2.    NEMOPHILA  Nutt. 

By  Harley  P.  Chandler,  B.  S. 

Low  annuals.  Leaves  mostly  opposite.  Flowers  solitary  or  racemose.  Calyx 
with  a  reflexe<l  appendage  in  each  sinus  (rarely  obsolete).  Corolla  white,  blue, 
purple  or  variegated,  varying  in  shape  from  tubular  to  basin-shaped  or  almost 
rotate,  with  10  minute  internal  appendages  or  scales  in  pairs  between  the 
stamens,  at  base.  Stamens  included,  inserted  at  or  near  base  of  corolla.  Style 
more  or  less  2-cleft.  Capsule  1-celled.  Seeds  2  to  25,  usually  with  a  deciduous 
caruncle.     (Greek  nemos,  grove,  and  phileo,  to  love.) 

A.  Flowers  5   lines  or  more  across. 

Leaves    (at    least    the    upper)    alternate;    seeds    4 1.    N.    ourita. 

Leaves   mostly  opposite;    seeds   usually    5   or   more. 

Corolla  white,  with  a  dark  purple  spot  at  tip  of  each  lobe 2.  AT.  maculata. 

Corolla   blue   or   white,    without   a    purple    tip   to    each    lobe 3.    ,V.    menziesii. 

B.  Flowers  5  lines  or  less  across. 

Corolla  tubular  or  tubular-campanulatc,   less  than  2x/2   lines  across,  white  or  pale  blue. 

Leaves  oblong,  5  to  7-lobed 4.  ;V.  pedunculata. 

Leaves ''ovate,  about  5-lobed,  with  upper  3  lobes  confluent 5.  Ar.  paniHora. 

Corolla  open-campanulatc  or   basin-shaped,   white  to   deep  blue. 

Leaves  oblong,  with   5  to  7  oblong  lobes 6.   .V.   sepulta. 

Leaves,  especially  the  upper,  sometimes  alternate,  typically  with  5  to  9  suborbicular 
petiolulate  lobes,  but  very  diverse 7.  N.  cxilts. 

1.  N.  aurita  Lindl.  Climbing  Nkmophila.  Weak  and  straggling;  stems 
angled  or  winged,  armed  with  retrorse  prickles  which  enable  it  to  climb  over 
other  plants;  petioles  broadly  winged  and  auriculate-clasping ;  corolla  violet, 
paler  outside,  with  a  short  throat  constricted  below  top,  and  spreading  limb. 

Shady  places  in  Coast  Ranges  and  Sierra  Nevada  foothills. 

2.  N.  maculata  Benth.  Spotted  Nemopiiila.  Branches  ascending  or  de- 
cumbent; leaves  pinnately  parted  into  5  to  9  ovate  or  suborbicular,  mostly  1 
to  3-lobed  divisions,  the  upper  usually  with  only  3  or  5  entire  lobes  at  tip  and 
cuneately  tapering  base,  or  lanceolate  and  entire;  peduncles  surpassing  the 
leaves;  corolla  white,  with  rows  of  purple  dots  radiating  from  the  center  to 
the  purple  spot  at  the  end  of  each  lobe;  scales  half  free,  rolled  toward  the 
filaments,  ciliate. 

Meadows  at  moderate  altitudes  in  the  Sierra  Nevada. 

3.  N.  menziesii  H.  &  A.  Common  Baby  Blue-eyes.  Branches  slender  to 
succulent,  ascending,  more  or  less  hirsute-pubescent;  lower  leaves  iy2  to  3\t» 
in.  long,  pinnately  divided  into  ;1  to  9  mostly  2  or  3-lobed  divisions;  upper 
leaves  less  divided;  peduncles  twice  as  long  as  leaves;  calyx-lobes  2  to  5  lines 
long;  corolla  light  to  deep  blue,  basin-shaped,  divided  about  three-fourths  of 
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the  way  to  base,  %  to  1%  in.  across,  often  veined  with  purple,  lighter  and 
often  dotted  toward  center,  but  seldom  hairy;  scales  from  broad  and  wholly 
adherent  to  narrow  and  part  free,  often  enlarged  at  tip,  laciniate,  ciliate,  or 
entire. — (N.  insignia  Benth.     N.  intermedia  Bioletti.) 

Common  in  the  Sacramento,  San  Joaquin  and  Coast  Range  valley  floors  in 
moist  places  and  on  moist  hillsides.  Extremely  variable.  Var.  atomaeia 
Chandler.  Pale  Baby  Blue-eyes.  More  succulent  and  less  pubescent,  often 
nearly  glabrous ;  calyx-lobes  shorter  and  broader ;  corolla  white  or  pale  bine, 
rather  smaller,  somewhat  more  deeply  divided,  dotted  or  rarely  only  veined 
dark  purple  or  black,  hairy  at  center;  scales  very  narrow  or  linear,  usually 
hairy,  often  reduced  to  a  mere  line  of  hairs. — Moist  places  in  the  Coast  Ranges 
(N.  atomaria  F.  &  M.  N.  venosa  Jepson  is  probably  one  of  the  many  garden 
forms  of  this  variety  escaped  from  cultivation.) 

4.  N.  pedunculata  Dougl.  Plant  prostrate,  or  among  underbrush  lax,  spar- 
ingly pubescent;  leaves  oblong,  5  to  7-lobed;  peduncles  shorter  than  the  lea?es, 
strongly  deflexed  in  age,  burying  the  capsules;  scales  linear,  often  reduced  to 
hairy  lines;  style  as  long  as  ovary  or  longer. 

Damp  places  in  the  Coast  Ranges,  not  common. 

N.  spatuiata  Coville.  Closely  related  to  no.  4,  from  which  it  is  best  dis- 
tinguished by  its  leaves;  leaves  spatulate,  3  to  5-toothed  or  -lobed  at  tip,  with 
cuneate  base ;  corolla  often  with  a  purple  spot  at  the  tip  of  each  lobe  and  a 
few  dots  at  the  center;  scales  small  and  laciniate,  or  obsolete;  style  sometimes 
scarcely  evident. — Southern  Sierra  Nevada. 

5.  N.  parviflora  Dougl.  Small-flowered  Nemophila.  Stems  decumbent 
or  ascending,  hispid;  leaf-lobes  sharp;  peduncles  shorter  than  leaves,  not  de- 
flexed  in  age;  scales  minute,  various,  but  usually  half  free  and  laciniate  or 
ciliate;  style  as  long  as  the  ovary  or  longer. 

Coast  Ranges,  common.  Easily  distinguished  from  the  two  preceding  by  the 
leaves  and  by  the  character  of  the  pubescence.  Var.  quercifolia  Chandler. 
Oak-leaf  Nemophila.  Like  the  species  but  with  softer  more  spreading 
pubescence ;  loaves  with  rounded  lobes  and  shallower  sinuses,  the  lower  of  which 
arc  scarcely  deeper  than  the  upper;  peduncles  mostly  exceeding  the  leaves.— 
Southern  Sierra  Nevada  at  low  altitudes  (N.  querci folia  Eastw.) 

6.  N.  sepulta  Parish.  Usually  prostrate;  branches  often  strongly  angled  or 
winged;  leaves  oblong,  with  5  to  7  oblong  lobes;  peduncles  deflexed  in  age; 
corolla  open-campanulate,  not  hairy  at  center,  whitish,  often  dotted  with  blue 
or  purple  toward  the  center;  scales  linear  or  reduced  to  hairy  lines. 

Coast  Ranges  and  Sierra  Nevada.     Not  common. 

N.  humilis  Eastw.  Ascending  or  decumbent;  leaves  spatulate,  elliptical  or 
lanceolate,  shallowly  3  to  5-lobed  at  tip  or  entire;  peduncles  not  deflexed  in 
age;  corolla  open-campanulate,  whitish,  often  hairy  and  dotted  with  blue  or 
purple  toward  center;  scales  from  broad  and  half  free  to  mere  hairy  lines. 
— Sierra  Nevada.     Not  common. 

7.  N.  exilis  Eastw.  Small  White  Nemophila.  Erect,  ascending,  or  lax; 
peduncles  not  detloxed  in  age;  calyx-appendages  evident;  corolla  white  or  bluish, 
basin-shaped  or  broadly  campanulate,  not  hairy  within,  devoid  of  blue  or  purple 
dots;  scales  semicircular,  oblong  or  triangular,  entire  or  laciniate,  not  reduced 
to  hairy  lines. 

The  most  common  species,  growing  in  every  canon  and  by  every  shady  road- 
side in  the  San  Francisco  Bay  region.  Less  common  in  the  Sierra  Nevada 
foothills.      Extremely    variable   and   includes   a    great    number   of    inconstant 
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ecological  forms.  Var.  pulchella  Chandler.  Distinguished  by  the  minute  or 
even  obsolete  calyx-appendages,  and  the  rotate-campanulate  deep  blue  corolla; 
scales  linear,  ciliate. — Foothills  of  the  southern  Sierra  Nevada,  rare  (N.  pul- 
chella Eastw.). 

3.    ELLISIA  L. 

Annuals,  similar  to  Nemophila  and  scarcely  separable.  Leaves  opposite  or 
the  uppermost  alternate,  pinnately  parted  or  twice  or  thrice  pinnately  dis- 
sected. Flowers  bractless,  in  axillary  peduncled  racemes.  Calyx  without  ap- 
pendages at  the  sinuses,  and  usually  much  enlarged  under  the  fruit.  Corolla 
white,  campanulate,  shorter  or  little  longer  than  the  calyx,  the  internal 
appendages  minute  or  none.  Ovules  4  to  8.  Seeds  not  carunculate.  (John 
Ellis,  English  botanist  of  the  18th  century,  whom  Linnaeus  called  a  "bright 
star  of  natural  history.") 

Leaves  once  pinnately  parted;  ovules  4,  borne  on  the  front  of  the  placentae 

1.  E.  membranacea. 

Leaves  twice  to  thrice  pinnatifid;   ovules  8,   2  on  the  front  and  2  on   the  back  of  each 

placenta 2.  E.   chrysanthemifolia. 

1.  £.  membranacea  Benth.  Stems  procumbent,  1  to  2  ft.  long;  herbage 
glaucous,  the  leaves  with  a  few  short  scattered  stiff  hairs,  the  stems  with  minute 
prickles  on  the  angles;  leaves  pinnately  divided,  with  2  broad  lobes  (obtuse  at 
apex  and  broadest  at  base)  spreading  at  right  angles  to  the  terminal  lobe,  or 
often  with  4  to  8  similar  lateral  lobes;  petiole  wing-margined;  flowers  racemose, 
few  or  many  on  the  peduncles;  calyx  without  appendages,  its  lobes  ciliate- 
bristly;  corolla  white  with  a  small  lance-shaped  purple  spot  in  the  center  of 
each  lobe,  2  lines  broad,  no  scales  in  the  throat  but  with  10  glandular  elevations ; 
capsule  with  several  muricate  prickles,  1  or  2-seeded;  seed  globose,  reticulated. 

Shady  places  in  the  foothills:  Santa  Clara  Co.,  Mt.  Diablo  and  Tulare 
southward  to  Southern  California.    Mar.- Apr. 

2.  E.  chrysanthemifolia  Benth.  Stem  erect,  freely  branching,  1  to  2  ft. 
high;  leaves  twice  to  thrice  pinnately  dissected;  flowers  loosely  racemose; 
corolla  open-campanulate,  surpassing  the  oval  calyx-lobes;  the  placentae  line 
and  exactly  conform  to  the  valves;  two  roughened  seeds  are  borne  on  the  front 
of  each  placenta,  and  smooth  ones  are  concealed  behind  each  placenta,  that  is, 
between  the  placenta  and  the  valve. 

Shady  ground:  San  Francisco  Bay  to  Southern  California. 

4.    PHACELIA  Juss. 

Perennial  or  annual  herbs  of  marked  aspect,  with  alternate  leaves.  Flowers 
blue  or  white,  in  scorpioid  spikes  or  racemes.  Calyx  of  5  nearly  distinct  sepals, 
commonly  accrescent.  Corolla  from  nearly  rotate  to  campanulate,  tubular  or 
funnelform,  promptly  deciduous,  the  tube  commonly  with  internal  lamellate 
projections  or  appendages.  Stamens  inserted  on  the  base  of  the  corolla.  Style 
2-cleft.  Capsule  1-celled  or  nearly  or  quite  2-celled  by  the  approximation  or 
union  of  the  placentae  in  the  axis,  2-valved,  the  thin  septa-like  placentae  adher- 
ent to  the  valves.  Seeds  reticulate-pitted  or  favose.  (Greek  phakelos,  a  cluster, 
many  species  with  crowded  flowers.) 

A.    Ovule*  4  or  more  on  each  placenta:  capsule  not  lea  than  6-teeded;  stamens  shorter  than 

(rarely  equaling)  the  corolla:  annuals. 

Corolla-tube  without*  interna]   scales  or   appendages. 

Leaves  pinnatifid;   corolla  open-campanulate,   twice  the  length   of  the   calyx 

1.  P.  douglasii. 
Leaves  entire  or  mostly  so. 

Corolla  narrow,  3  lines  long  or  less,  little  larger  than  the  calyx... 2.  P.  circinatiform*' 
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Higher  hills  of  the  Coast  Ranges:  Napa  Valley;  Bodega;  Mt.  Tamalpais; 
Berkeley  Hills  and  southward  to  Southern  California. 

8.  P.  tanacetifolia  Benth.  Fiddle-neck.  Stouter  than  P.  distans,  erect, 
less  frequently  branching,  the  leaves  similar  but  commonly  less  finely  dissected; 
racemes  3  or  4  in.  long,  ascending  and  approximate ;  sepals  linear,  beset  with 
rigid  bristles,  in  fruit  little  exceeding  the  oval  capsule;  corolla  open-campan- 
ulate,  3  to  4  lines  long,  lavender-color  or  bluish;  internal  appendages  entirely 
adnate  by  the  inner  margins;  stamens  much  exserted. 

Sacramento  Valley  and  southward  to  Southern  California.  Apr.  It  fur- 
nishes bee  pasturage  in  about  six  weeks  from  seed  and  the  bloom  lasts  about 
six  weeks.  The  nectar  flows  all  day.  The  honey  is  amber  in  color,  sometimes 
light  green  and  of  a  mild  aromatic  flavor.  Cows  fed  on  it  show  a  marked 
increase  in  yield  of  milk  but  will  not  eat  it  alone  at  first.  Cultivated  by  bee- 
men  in  southern  Germany  (Harry  E.  Home). 

9.  P.  malvaefolia  Cham.  Stinging  Phacelia.  About  1%  ft.  high,  hispid- 
bristly  throughout,  the  bristles  with  a  conspicuous  pustulate  base;  leaves 
simple,  petiolate,  round-  or  elliptic-ovate  with  broad  and  frequently  truncate 
or  cordate  base,  slightly  5  to  9-lobed,  toothed,  1  to  3  in.  long;  spikes  solitary 
or  geminate;  corolla  white,  longer  than  the  unequal  linear-spatula te  sepals; 
stamens  exserted ;  capsule  2-seeded ;  seeds  pitted. 

Oakland,  San  Francisco  and  Angel  Island. 

10.  P.  rattanii  Gray.  Similar  but* the  spikes  more  slender  and  elongated; 
four  sepals  spatulate,  the  fifth  obovate  and  longer;  corolla  only  2  lines  long. 

Northern  Sonoma  Co.  to  Ukiah.    June. 

11.  P.  californica  Cham.  Rock  Phacelia.  Erect,  stout,  1^4  to  2  ft  high, 
from  a  branched  but  depressed  leafy  woody  caudex;  stems  and  petioles  with 
scattered  hispid  hairs;  the  foliage  strigose,  either  green  or  caneacent;  leaves 
pinnate  or  pinnatifid,  the  large  terminal  lobe  elliptic  to  lanceolate,  with  1  to 
several  pairs  of  smaller  or  much  reduced  leaflets  or  lobes  below,  or  entire; 
petioles  commonly  long;  spikes  dense,  ascending  or  erect,  1  to  2  in.  long,  mostly 
rather  short-peduncled,  usually  in  a  paniculate  cluster  at  the  end  of  the  stem; 
sepals  oblong;  corolla  purple  or  white,  3  lines  long;  stamens  exserted,  long- 
hairy  at  the  middle. 

Very  common  throughout  our  district  on  rocky  points  and  ledges,  in  typical 
form  on  the  San  Francisco  Peninsula  and  in  Marin  Co.  May-June.  Variable 
in  habit.  Var.  imbricata  Jepson.  Taller,  often  2%  ft.  high;  racemes  2  to 
4  in.  long,  scattered  in  a  looser  panicle,  less  commonly  in  2s  and  3s  and  mostly 
on  longer  peduncles;  corolla  dingy  white;  fruiting  calyces  ovate,  conspicuously 
imbricated. — St.  Helena;  foothills  of  the  Vaca  Mts. 

12.  P.  nemoralis  Greene.  Stems  1  or  few,  simple  below,  paniculately 
branched  above,  1*4  to  3  ft.  high,  very  bristly  with  stinging  hairs;  herbage 
light  green;  leaves  elliptical  to  oblong,  1  to  4  in.  long,  simple  and  entire  or 
with  a  pair  of  small  leaflets  at  base;  radical  and  lower  leaves  on  petioles  2 
to  3  in.  long,  uppermost  short -petioled  or  sessile;  fully  developed  spikes  2  in. 
long  or  more,  slender,  in  twos  or  threes,  terminating  the  stems  or  lateral 
branches;  corolla  whitish,  2  lines  long,  the  flower  otherwise  as  in  no.  11,  to 
which  it  is  very  closely  related;  capsule  2-seeded. 

Open  woods:  Santa  Cruz  Mts.;  Berkeley  Hills;  Sonoma  Co. 

13.  P.  brcwcri  Uray.  Four  to  7  in.  high,  diffusely  branching  at  the  base, 
the  stems  slender  and  with  rather  long  internodes;  herbage  harshly  pubescent 
with  rather  short  hairs;  leaves  oblong-lanceolate,  entire,  cleft  towards  the  base, 


IMIACKLIA    FAMILY.  fl-M 

•  »r  tlir  lowermost  a n< I  r:i« I i**:i  1  pitm.'itrly  <li\i<lr<l:  r.-u'rincs  s  1* *n< h  1  an<l  ln\,  *J  or 
•»  in.  lon^,  often  ^nninatc  at  the  ends  ot'  tin*  branrlies;  sepals  linear;  corolla 
^i  to  2'{j  Hues  long;  filaments  glabrous,  not  cxserted ;  capsule  ovate,  mostly 
1 -seeded. 

High  dry  slopes  of  the  South  Coast  Ranges:  Mt.  Diablo;  Mt.  Day,  Dr.  Ji.  J. 

Smith;  Mt.   Hamilton;   Coyote  Creek  westerly   to   Santa  Cruz  and   south   to 

Monterey  (Erythea,  i,  93). 

5.  EMMENANTHE  Benth. 

Annuals.  Corolla  cream-color  or  yellow,  campauulatc,  persistent;  not  other- 
wise differing  in  technical  character  from  Phacelia.  (Greek  emmeno,  to  abide, 
and  anthos,  flower,  the  corolla  not  deciduous.) 

1.  E.  pcnduliflora  Benth.  Whispering  Bells.  Erect,  usually  much 
branched  from  the  base,  8  to  14  in.  high,  villous-pubeseent  and  somewhat 
viscid;  lobes  of  the  pinnatifid  leaves  numerous,  short,  toothed  or  incised; 
racemes  loose,  straight,  ascending,  panicled  at  summit  of  the  stem;  pedicels 
filiform,  as  long  as  the  flowers,  these  soon  pendulous;  calyx  with  ample  ovate 
divisions;  corolla  broadly  campanulate,  4  to  5  lines  long,  the  filaments  adnate 
to  the  very  base;  style  deciduous;  placentae  conspicuously  dilated  in  the  axis; 
seeds  conspicuously  pitted  in  somewhat  regular  lines. 

Higher  slopes  of  the  Coast  Ranges  and  Sierra  Nevada,  in  open  places  or  in 
chaparral,  and  southward  to  Southern  California.    Common.    June-July. 

6.  ROMANZOFFIA  Cham. 

Low  and  delicate  perennial  herbs  with  the  aspect  of  some  species  of  Saxi- 
fraga.  Stems  somewhat  scape-like,  loosely  racemose.  Leaves  mostly  radical 
(the  cauline  alternate),  round-cordate,  crenately  lobed,  long-petioled.  Flowers 
white.  Calyx  5-parted.  Corolla  broadly  funnelfonn,  destitute  of  appendages, 
deciduous.  Stamens  unequal,  inserted  on  the  base  of  the  corolla- tube.  Style 
filiform,  entire;  stigma  small.  Capsule  2-celled  or  nearly  so,  with  narrow 
placentae.  Seeds  numerous.  (Count  Romanzoff,  promoter  of  the  Russian 
voyage  of  Kotzebue;  dedicated  to  him  by  Chamisso,  the  German  poet,  who  ac- 
companied the  expedition  as  botanist.) 

1.  R.  sitchensis  Bong.  Filiform  rootstock  bearing  tubers;  stems  slender, 
4  to  9  in.  high;  pedicels  spreading,  much  longer  than  the  flowers;  calyx-lobes 
linear  or  lanceolate,  not  more  than  %  as  long  as  the  corolla  and  exceeded  by 
the  capsule. 

On  moist  rocks  in  shady  places  near  the  coast:  San  Mateo  Co.  and  Mt.  Tamal- 
pais  northward  to  southeastern  Alaska.    Rare  within  our  limits. 

7.  ERIODICTYON  Benth. 

Low  shrubs.  Leaves  alternate,  pinnately  veined,  finely  reticulated,  coriaceous, 
dentate,  and  petiolate.  Inflorescence  a  terminal,  usually  naked,  panicle  of 
scorpioid  cymes.  Sepals  narrow,  not  dilated  above.  Corolla  funnelfonn  to 
campanulate,  its  tube  without  appendages.  Filaments  more  or  less  adnate 
to  the  tube  of  the  corolla,  little  or  not  at  all  exserted,  sparsely  hirsute.  Ovary 
nearly  or  quite  2-celled  by  the  meeting  of  the  dilated  placentae  in  the  axis; 
styles  2,  distinct.  Capsule  2  lines  long  or  less,  first  loculicidal,  then  septicidal, 
thus  4-valved,  each  valve  with  a  short  beak  or  aeumination  and  closed  on  one 
side  by  the  adherent  dissepiment  or  half-partition.  (Greek  erion,  wool,  and 
diktuon,  a  net,  by  reason  of  the  netted  woolly  under  surface  of  the  leaves.) 

1.    E.  calif ornicum  (II.  &  A.)  Greene.      Yerba  Santa.     Mountain  t 
Shrub,  commonly  3  to  4  ft.  high;  leaves  oblong  to  oblanceolate,  tapering 
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and  frequently  above,  dentate  except  at  base  or  below  the  middle,  veiy  glutin- 
ous, the  areas  between  the  veins  and  cross-veinlets  on  the  under  surface  with  a 
close  dense  felt ;  calyx  1  line  long  with  linear  lobes ;  corolla  white  or  pale  blue, 
tubular- funnel  form,  4  to  6  lines  long;  stamens  and  styles  included. — (Eriodio 
tyon  glutinosum  Benth.) 

Highest  mountain  slopes  and  dry  ridges,  common  or  often  abundant  over 
extensive  areas  through  the  Coast  Banges,  and  at  middle  altitudes  in  the  8iem 
Nevada,  often  associated  with  the  Chamise. 

BORAGINACEAE.     Borage  Family. 

Herbs,  usually  rough  with  coarse  hairs.  Leaves  simple,  commonly  entire  and 
alternate.  Flowers  complete,  in  one-sided  spikes  or  racemes,  coiled  spirally 
(scorpioid)  and  uncoiling  as  flowering  proceeds.  Calyx  with  commonly  3 
divisions  or  teeth.  Corolla  regular,  5-lobed,  with  5  stamens  inserted  on  its 
tube  and  alternating  with  its  divisions.  Ovary  superior,  deeply  4-lobed  (except 
in  Heliotropium),  with  a  simple  style  inserted  between  the  lobes,  in  fruit  split- 
ting into  4  one-seeded  nutlets.  Style  entire  (in  ours)  or  none.  Nutlets  wm- 
monly  roughened  or  prickly,  inserted  on  a  short  thick  prolongation  of  the  re- 
ceptacle, here  sometimes  referred  to  as  the  gynobase.  Endosperm  none,  except 
in  Heliotropium. 

A.   Style   none. 

Ovary    not    lobed,    in    fruit    splitting    into    4    one-seeded    closed    cells;    anthers   connivcot; 
glabrous  glaucovw  succulent  perennial 1.  HEUOTtorii'M. 

B.  Style  present. 

Ovary  deeply  4-lobed,   when   ripe  splitting   into  4  one-seeded   nutlets. 
Nutlets  erect;  ours  annuals. 
Corolla  white. 

Calyx  persistent ;   lowest  ieaves  opposite 2.  Allocaiya. 

Calyx  and  short  pedicel  at  length  deciduous;  leaves  alternate 3.  C*yftanthl 

Calyx  persistent  or  circumscissile  near  the  base;   leaves  mostly   in  a  radical  rosette, 

the   cauline    alternate 4.    Plagiomthiys. 

Corolla   yellow    5.   Amsincki*. 

Nutlets  flattish,  divergent,  margined  all  around  or  at  apex  with  bristles;  corolla  minute, 

white;    small    annuals 6.    Pectocaiya. 

Nutlets  broad,  depressed,  covered  all  over  with  short  barbed  prickles;  corolla  blue  with 
a  ring  of  appendages  or  crests  at  the  throat;  perennials 7.  Cy noglossi'*- 

1.  HELIOTROPIUM  L.     Heliotrope. 

Ours  a  prostrate  fleshy  perennial  with  white  flowers  in  dense  one-sided  spikes. 
Corolla  salverfonn,  short,  with  open  throat;  sinuses  more  or  less  plaited  in  the 
bud.  Anthers  connivent,  nearly  sessile.  Style  none  in  ours.  Stigma  annular 
and  turned  downward  over  the  summit  of  the  ovary  and  thus  resembling  a 
skull-cap.  Ovary  not  lobed  but  separating  when  ripe  into  4  one-seeded  closed 
cells.  (Greek  helios,  sun,  and  trope,  a  turning,  "the  flowers  beginning  tc 
appear  at  the  summer  solstice.  M) 

1.  H.  curassavicum  L.  Chinese  Pusley.  Glabrous,  glaucous,  the  stems 
branching,  U2  to  several  ft.  long;  leaves  obovate  to  broadly  oblanceolate;  spike* 
mostly  in  pairs;  corolla  white  with  the  yellow  eye  changing  to  purple. 

Common  along  the  seashore,  in  stream  beds,  and  in  low  moist  or  alkaline 
lands  throughout  California.     June-Nov.     Immigrating  locally. 

2.  ALLOCARYA  Greene. 
Low  herbs  of  wet  ground,  ours  annuals,  mostly  branching  from  the  base. 
Leaves  linear  or  narrow,  entire,  the  lowest  always  opposite.     Pedicels  more  or 
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less  5-angled  under  the  flowers,  persistent.  Calyx  5-parted  to  the  base,  indur- 
ated and  somewhat  accrescent  in  fruit.  Corolla  white  with  yellow  throat,  sal- 
verform,  with  short  tube;  processes  or  crests  in  the  throat  none  (t)  or  not 
obvious.  Nutlets  ovate  or  lanceolate-ovate,  smooth,  rugose,  tuberculate  or  even 
with  barbed  or  prickly  points,  often  carinate  on  one  or  both  sides.  Scar  of  the 
nutlet  basal  or  above  the  base,  concave  or  sometimes  raised  and  stipe-like. 
(Greek  alios,  diverse,  and  karua,  nut,  the  plants  separated  from  Cryptanthe  on 
account  of  the  different  fruits.) 

Herbage  densely  pubescent,  the  hairs  long  and  rather  soft 1.  A.  mollis. 

Herbage  hispid  or  rough-pubescent. 
Nutlets  rugose  or  tuberculate. 

Pedicels  about  3  lines  long   2.  A.  chorisiana. 

Pedicels  1  line  long  to  almost  none. 

Rachis  of  the  spike  fistulous-enlarged   3.  A.  salina. 

Rachis  of  the  spike  not  fistulous. 

Pedicels    turbinate-thickencd    beneath    the    flower;    corolla    2    to    3    lines    broad: 

nutlets  rather  slender,   stipitate 4.   A.   stipitata. 

Pedicels  not  thickened;   corolla    1    to    1J4    lines   broad;    nutlets  ovate. 

Nutlets  carinate  ventrally  and  a  little  past  the  apex  dorsally. .  .5.  A.  calif ormca. 
Nutlets  carinate  ventrally  and  dorsally,  the  dorsal  rugae  dentate-interrupted. . . 

6.  A.   trachycarpa. 
Nutlets  with  barbed  or  hispid  prickles .- 7.  A.  greenei. 

1.  A.  mollis  (Gray)  Greene  var.  vestita  Jepson.  A  rather  rank  plant  with 
many  ascending  branches  12  to  18  in.  long  or  more;  herbage  very  densely  and 
conspicuously  hairy  throughout  even  to  the  very  calyces;  spikes  3  to  6  in.  long, 
bractless;  flowers  about  2  lines  broad;  fruit  not  scattered;  nutlets  either  light 
or  dark  colored,  exceeding  %  ^ne>  regularly  reticulate  on  the  back,  carinate 
from  the  apex  to  below  the  middle  (the  carina  there  vanishing  in  the  meshes 
of  the  reticulation)  or  not  carinate,  strongly  ridged  ventrally  down  to  the 
roundish  scar,  which  is  bounded  toward  the  base  by  a  horseshoe-shaped  ridge. — 
(A.  vestita  Greene.) 

Petaluma,  Congdan,  1880;  not  since  collected. 

2.  A.  chorisiana  (Cham.)  Greene.  Diffuse  (or  at  first  erect)  with  reclining 
branches  7  to  16  in.  long,  strigose  throughout;  radical  leaves  linear-elongated, 
often  4  in.  long;  racemes  elongated,  at  length  very  loose,  leafy  below;  fruiting 
pedicels  about  3  lines  long,  seldom  or  never  less  than  1  line  long;  calyx  little 
accrescent,  about  1  line  long,  the  segments  at  length  spreading;  corolla  3  to  4 
lines  wide;  nutlets  ovate,  %  line  long  or  a  trifle  more,  dark  brown,  carinate 
ventrally  only,  or  also  dorsally  toward  the  apex,  rugose  and  minutely  granulate ; 
scar  linear. — (Eritrichium  chorisianum  DC.) 

Low  ground  about  San  Francisco  Bay:  Vallejo;  Belmont.     Apr.- June. 

3.  A.  salina  Jepson.  Branched  from  the  base,  strictly  erect  and  simple, 
5  to  6  in.  high;  rachis  of  the  spikes  fistulous-enlarged,  the  flowers  rather  dense, 
but  strictly  unilateral  in  2  rather  marked  rows;  calyx-segments  spatulate  or 
ovate,  very  strongly  callous-thickened  toward  the  base,  the  sinus  next  the 
axis  much  deeper  than  the  others,  some  of  the  outer  sepals  united  nearly  to  the 
summit  in  some  cases;  nutlets  roughish  papillate,  with  rather  sharp  lateral 
angles,  cirinate  dorsally. 

Alvarado,  margin  of  salt  marshes. 

4.  A.  stipitata  Greene.  Branched  from  the  base  and  somewhat  spread- 
ing, the  branches  mostly  simple,  slender,  commonly  9  to  12  in.  long;  leaves 
linear-oblanceolate,  1  to  3  in.  long,  or  the  radical  obovate  or  oblong,  attenuate 
into  a  long  petiole;  corolla  2  to  3  lines  broad,  white  with  yellow  eye  or  the  eye 
changing  to  white;  sepals  at  length  brownish  and  often  spreading;  j»« 
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somewhat  flattened  on  the  back,  rugose  and  papillate,  strongly  earinate  at  «-/*!, 
the  dorsal  carina  continuous  to  the  base  or  obsolete  below  the  middle;  sear 
short-stipitate ;  sepals  at  length  brownish  and  often  spreading. 

Very  common  on  the  plains  of  the  Sacramento  and  inner  South  Coast  Btunges. 
Apr.-May.      Very  robust  specimens  frequently  show  strictly  virgate  branches 
nearly  or  quite  2  ft.  long,  flower-bearing  throughout  their  entire  length.      The 
very  short  stipe  is  evident  only  as  a  narrow  constriction  between  the  elevated 
scar  and  the  body  of  the  nutlet. 

5.  A.  calif omica  (F.  &  M.)  Greene.  Similar  in  habit  to  A.  stipitata;  flow- 
ers 1  to  1%  lines  broad;  nutlets  ovate,  earinate  ventrally  and  a  little  past  the 
apex  dorsally,  usually  grayish;  scar  not  raised;  rugae  mostly  oblique  and 
branched. — (Eritrichium  calif ornicum  DC.) 

Coast  Range  and  interior  valleys:  Russian  River;  Solano  Co.  and  southward 
to  Hollister.  Var.  stricta  Jepson.  Slender,  strictly  erect,  almost  simple, 
5  to  7  in.  high,  somewhat  succulent;  spikes  very  dense. — Calistoga.  Var. 
subglochidiata  Gray.  Branches  succulent,  often  prostrate;  calyx-lobes  ac- 
crescent; nutlets  with  minute  muriculations  and  sharp-edged  transverse  rugulae 
commonly  tipped  with  a  tuft  of  penicillate  bristles. — Colusa  Co.  to  the  San 
Joaquin  Valley. 

6.  A.  trachycarpa  (Gray)  Greene.  More  or  less  diffuse  or  decumbent; 
racemes  leafy  throughout  or  nearly  so;  calyx-segments  spreading;  corolla  small, 
1  to  1%  lines  broad;  nutlets  broadly  ovate,  transversely  rugose  and  papillate  or 
muricate,  earinate  ventrally  and  dorsally;  dorsal  rugosities  commonly  simple, 
and  keel  mostly  dentate-interrupted. 

Sonoma  Co.,  southward  to  Hollister  and  the  San  Joaquin  plains.  Papillae 
of  the  nutlet  sometimes  slender  and  rough,  apparently  passing  into  less  bristly 
forms  of  A.  greenei. 

7.  A.  greenei  (Gray)  Greene.  Diffusely  branched  from  the  base,  the 
straggling  branches  commonly  1  ft.  long  or  more;  herbage  strigulose-pubescent; 
leaves  linear-oblanceolate ;  racemes  simple,  leafy  or  bracteate  below,  the  flowers 
scattered;  nutlets  1  line  long,  ovate,  rather  densely  covered  with  slender  barbed 
prickles;  prickles  %  to  %  line  long,  quite  distinct  at  base. 

Abundant  in  fields  of  the  upper  Sacramento  Valley  and  southward  to  the 
lower  San  Joaquin. 

3.  CRYPTANTHE  Lehm.     Nievitas. 

Annuals  with  the  white  flowers  nearly  always  sessile  and  scorpioid-spieate. 

Calyx  5-parted  to  the  base,  as  long  as  the  corolla- tube ;  segments  more  or  leas 

hispid  or  with  hooked  bristles,  in  fruit  usually  closely  embracing  the  nutlets, 

eventually  deciduous.      Nutlets  4,  sometimes  3,  2  or  1,  smooth,  papillate,  or 

muriculate,  never  rugose;  face  of  nutlet  with  a  ventral  groove  from  the  apex 

to  the  scar  near  the  base,  usually  continued  beyond  the  scar  as  a  fork  and 

either  open  (areolate)   or  closed.      Nutlet  attached  to  the  subulate  gynobase 

from  the  scar  halfway  or  wholly  to  the  apex  along  the  groove.      (Greek  kruptoa, 

hidden,  and  anthos,  flower,  perhaps  on  account  of  the  minute  flowers  in  some 

species.) 

Nutlets  papillate  or  muricate,  4   (or  3). 

Fruiting  calyx  at  least  twice  as  long  as  the  nutlets,  these  with  obtuse  lateral  angles.... 

1.  C.  ambigua. 
Fruiting   calyx    surpassing   a    little    and    somewhat    connivent    over    the    acutely   angled 
nutlets. 

Plants  erect,  commonly  branching;  nutlets  about  1  line  long 2.  C.  muricuhta. 

Plants   erect,   branching   but   very   strict;    nutlets   smaller 3.    C.   jontsii. 

Plants  diffuse,  very  slender;  nutlets   x/\   line  long   4.  C.  micromeres. 
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•^Mtlets   smooth. 

Nutlet    1,    much   surpassing   the   short    gynolmso. 

Corolla    very   small    (l/2    Yuv-   broad    or    less);    branches   commonly    diffuse 

5.    C.   microstachys 

v Corolla  larger  (nearly  or  quite  1  line  broad);  stem  rigidly  erect 6.   C.  Aaccida. 

Nutlets  4  (or  3);    gynobase  subulate,   Vi  to  as  lung  as  the  nutlets. 

Groove  simple,  sometimes  not  closed  at  base,  but  not  forked   7.  C.  Iciocarpa. 

Groove  forked  at  base,  but  no  open  areola   8.  C.  torrcyana. 

1.  C.  ambigua  (Gray)  Greene.  Much  branched  from  the  base,  y2  to  1% 
£t  high,  rough-hirsute  throughout;  leaves  linear,  1  to  1%  in.  long;  spikes 
-1  to  2%  in.  long;  commonly  very  loose  below,  ternate  or  geminate,  often 
pedunculate;  calyx  exceeding  1  line  in  length;  sepals  linear,  more  densely  hispid- 
bristly  towards  the  base;  corolla  2%  to  3  lines  broad;  nutlets  gray,  4  or  3, 
narrowly  ovate,  papillate  but  not  pointed  or  prickly,  the  lateral  angle  obtuse 
and  the  groove  more  or  less  closed,  with  the  basal  bifurcation  opcn-areolate  (or 
sometimes  closedf). 

Hills  and  mountains:  St.  Helena  and  northward  throughout  northern  Cali- 
fornia. 

2.  C.  muriculata  (A.  DC.)  Greene.  Robust,  branching,  rough-hirsute  or  his- 
pid, ^  to  1%  ft.  high,  with  well-developed  rather  dense  spikes  mostly  in  2s 
and  3s  at  the  end  of  the  branches;  calyx  1%  lines  long;  corolla  2  or  3  lines 
broad;  nutlets  1  line  long,  muricate-papillose,  and  somewhat  rugose  on  the 
back;  ventral  groove  and  its  basal  bifurcation  mostly  closed;  lateral  angles 
acutish,  distinct. — (Eritrichium  muriculatum  A.  DC.) 

Mt.  Diablo  Range  from  near  Antioch  southward.      Apr. 

3.  C.  jonesii  (Gray)  Greene.  Erect,  strict,  7  to  14  in.  high,  leafy  below; 
lateral  spikes  from  near  the  base  or  above  the  middle  short,  often  sessile,  the 
terminal  spikes  longer  in  a  rather  close  panicle ;  corolla  less  than  1  line  broad  in 
dried  specimens;  sepals  linear,  obscurely  unicostate,  bristly-hispid,  in  fruit  about 
1  line  long,  slightly  surpassing  the  rough-papillate  ovate  nutlets  which  are  acutely 
angled  laterally  and  little  more  than  %  line  long;  ventral  groove  mostly  closed 
and  forked  below. 

Sonoma;  Mt.  Tamalpais;  Santa  Cruz;  Soledad.  Nutlets  sometimes  smooth 
and  concave  on  either  side  of  the  ventral  groove. 

4.  C.  micromeres  (Gray)  Greene.  Slender,  rather  widely  branched  above 
the  base,  7  to  9  in.  high,  rough-hirsute  almost  throughout;  spikes  mostly  ter- 
minal or  subterminal,  not  dense,  2  to  4  in.  long;  nutlets  similar  to  the  preceding, 
little  more  than  %  line  long,  slender  papillate  (or  on  either  side  of  the  ventral 
groove  concave  and  either  papillate  or  smooth). 

Santa  Cruz;  Los  Gatos  (Muhl.,  iii,  118);  Sierra  Nevada  foothills  at  Mo- 
kelumne  Hill,  Battan,  the  spikes  after  the  fall  of  the  flowers  obscurely  flexuous. 

5.  C.  microstachys  Greene.  At  first  erect  and  3  or  4  in.  high,  later 
diffuse  with  ascending  or  reclining  branches  %  to  2  ft.  long,  bristly  throughout ; 
spikes  slender,  4  to  6  in.  long,  rather  densely  flowered;  sepals  less  than  1  line 
long,  very  hispid-bristly;  nutlet  1,  brown,  smooth,  ovate,  with  long  and  slightly 
contracted  apex,  slightly  compressed  but  not  angled  laterally,  %  to  1  line  long; 
groove  closed,  with  a  minute  fork  at  base. 

Santa  Cruz  Mts.;  Vaca  Mts.      May- June. 

6.  C.  flaccida   (Dougl.)    Greene.       Strictly    and    rigidly    erect,    with    few 
ascending  branches  at  the  top,  %  to  1%  ft.  high;  leaves  linear;  spikes  2  to  4 
in.  long,  at  length  not  crowded;  corolla  nearly  or  quite  1  line  broad;  t* 
calyx  1%  lines  long>  appressed  to  the  rachis,  its  narrowly  linear  segment 

ish  at  base,  connivent  above,  nearly  twice  as  long  as  the  nutlet,  hii 
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bearing  toward   the   base   a   deflexed   tuft  of   bristles;    nutlet   1,  rostellate- 
acuminate  at  apex,  the  groove  enlarged  below  but  not  forked. 

Common  on  low  dry  gravelly  hills  of  the  inner  Coast  Ranges;  Sierra  Nevada. 

7.  C.  leiocarpa  (F.  &  M.)  Greene.  Commonly  branched  from  the  base, 
with  many  erect  or  ascending  branches,  5  to  13  in.  long;  branches  mostly  simple 
below,  branching  above,  and  bearing  many  spikes  which  are  often  more  or  less 
congested;  spikes  leafy-braeted,  rarely  bractless,  the  terminal  longer  and  in- 
terrupted, the  lateral  short  and  glomerate;  sepals  short-linear,  hispid-bristly; 
nutlets  usually  4,  rarely  1,  narrowly  ovate,  acute,  %  line  long,  the  ventral  groove 
not  forked,  or  scarcely  so. — (Eritrichium  leiocarpum  Wats.) 

Sandy  lands  near  the  coast :  San  Francisco  northward  and  southward.  June. 
Stems  sometimes  short  and  caespitose,  nearly  always  from  a  rather  strong  tap- 
root. Bristles  often  pustulate-dilated  at  base.  Nutlets  mottled  transversely 
on  the  ventral  side  and  longitudinally  on  the  back. 

8.  C.  torrcyana  (Gray)  Greene.  Erect,  branched  from  the  middle  and 
sometimes  from  the  base;  spikes  commonly  elongated,  loose  below,  frequently 
geminate;  nutlets  ovate,  acute,  the  groove  forked  at  base,  the  fork  sometimes 
minute. 

Napa  Valley,  Torrey ;  common  in  the  Sierra  Nevada,  at  least  northward. 

4.  PLAGIOBOTHRYS  F.  &  M.    Pop-corn  Flower. 

Rather  slender  annuals  with  mostly  soft  pubescence,  the  hairs  often  rusty 
when  young,  especially  on  the  calyx.  Leaves  mostly  in  a  radical  tuft.  Bacemes 
spike-like,  elongated,  loose  and  sometimes  leafy.  Pedicels  very  short  or  almost 
none,  filiform,  persistent.  Corolla  short,  white,  with  crests  or  processes  at  the 
mouth  of  the  throat  (or  the  crests  absent?).  Nutlets  ovate,  carinate  on  both 
sides  towards  the  apex  and  often  also  laterally  margined,  on  the  back  rugose 
or  roughened;  insertion  above  the  base  or  median,  the  scar  raised  and  rounded 
and  leaving  a  corresponding  depression  on  the  receptacle  or  gy nobase.  (Greek 
plagios,  on  the  side,  and  bothrus,  pit  or  excavation,  the  first  known  species 
having  a  hollow  scar.) 

Scar  of  nutlet  raised  and  rounded  with  a  distinct  hole  or  excavation  in  the  middle  of  it; 

erect  plants 1.  P.  rufesctns. 

Scar  of  nutlet  solid. 

Nutlets  glassy,  cither  papillate-scabrous  or  almost  smooth;  very  slender  erect  plants.... 

2.  P.  tetullus. 
Nutlets  grayish  or  brownish,  rugose  or  granulate. 

Calyx  in  fruit  circumscissilc  below   the  middle,   the  upper  portion  falling  away;  erect 

plants 3.  /'.  nothofnivM. 

Calyx    persistent,     not    circumscissilc;    plants    with    diffuse,     straggling    or    prostrate 
branches A.  P.  canescens. 

1.  P.  rufescens  F.  &  M.  var.  campestris  Jepson.  Branching,  1  to  2  ft 
high,  hispid-hirsute;  leaves  linear  or  lanceolate;  racemes  very  loose,  leafless 
and  spike-like  but  the  flowers  distinctly  pediceled;  fruiting  calyx  2  to  3  lines 
long,  the  segments  nearly  distinct,  lanceolate,  persistent,  more  or  less  reddish 
even  in  age;  nutlets  1%  lines  long,  nearly  1  line  wide  in  the  middle,  abruptly 
beaked,  the  transverse  rugae  more  or  less  interrupted  and  often  dot-like  or 
granulate;  scar  raised  and  ring-like,  bordering  a  tleep  circular  excavation.— (P. 
campestris  Greene.) 

Low  foothills  of  the  Coast  Ranges  in  Solano  Co.,  and  northward.    Apr.-May. 

2.  P.  tenellus  Gray.  Branching  from  or  near  the  base,  the  branches  erect 
or  ascending,  3  to  7  in.  high ;  herbage  puberulent  or  the  leaves  hispidulous; 
leaves  of  the  radical  tuft  oblong,  acute  or  obtuse,  %   to  1  in.  long;  eauline 
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leaves  few,  ovate  or  ovate-oblong,  2  to  3  or  4  lines  long;  spikes  1  to  3  in.  long, 
somparatively  few-flowered ;  calyx  deeply  cleft,  at  first  rusty  yellowish,  at  length 
pale,  sometimes  imperfectly  circumscissile ;  nutlets  minute  04  line  long), 
ihining  and  enamel-like  on  the  back,  smooth  but  papillate-scabrous  on  the 
lateral  angles  and  often  also  on  the  rugae;  rugae  transverse,  straight,  smooth 
ind  low,  separated  by  very  fine  lines. — (Eritrichium  tenellum  Gray.) 

Santa  Cruz  Mts.  (Muhl.,  iii,  118)  ;  North  Coast  Ranges;  Sierra  Nevada.  Un- 
common in  our  region. 

3.  P.  nothofulvus  Gray.  Plants  erect  or  suberect,  1  to  2%  ft.  high; 
items  1  to  several  from  the  depressed  rosulate  tuft  of  leaves,  branching  mostly 
above,  the  branches  widely  spreading  or  erect;  herbage  silky-villous,  the  hairs 
very  reddish  when  young,  especially  on  the  calyx  and  sometimes  on  the  leaves; 
leaves  oblong-ovate  or  lanceolate,  those  of  the  radical  tuft  oblong-ovate  or 
oblanceolate ;  spikes  leafless;  calyx  cleft  to  the  middle,  1%  lines  long,  in  fruit 
circumscissile  below  the  middle,  the  upper  part  falling  away  and  leaving  the 
persistent  base  about  the  nutlets;  corolla  2  to  3  lines  broad. 

Hills  and  mountain  sides  of  the  North  Coast  Ranges  (St.  Helena,  Vaca  Mts.)  ; 
Sierra  Nevada  foothills.      Mar.-Mav. 

4.  P.  canescens  Benth.  Branches  long  and  straggling,  nearly  or  quite 
simple,  %  to  1%  ft."  long,  loosely  flower-bearing  and  leafy  nearly  throughout, 
or  quite  leafless  above  and  spicate;  pubescence  pale,  so  ft- villous;  leaves  oblong 
to  linear  or  lanceolate;  calyx  cleft  to  below  the  middle,  the  segments  broadly 
lanceolate,  in  fruit  2  to  3  lines  long;  nutlets  1  line  long,  incurved-connivent, 
rugose- reticulate,  the  areola  longer  transversely,  and  the  lateral  angles  very 
distinct. — (Eritrichium  canescens  Gray.) 

Low  open  hills  of  the  Coast  Ranges  and  Sierra  Nevada.  Apr.  Calyx  in 
fruit  circular-depressed  (the  tips  of  the  segments  connivent  over  the  nutlets), 
in  age  deciduous,  the  very  short  stubby  pedicel  persistent.  Plants  sometimes 
erect. 

5.  AMSINCKIA  Lehm. 

Annuals  with  rough-hairy  herbage,  the  hairs  commonly  with  pustulate-dilated 
base,  which  is  often  conspicuously  hardened  or  granular.  Flowers  yellow,  in 
elongated  spikes.  Sepals  5,  or  4  or  3  through  the  more  or  less  complete  union 
of  two  into  one.  Corolla  salverform,  the  throat  somewhat  funnelform  and 
with  more  or  less  distinct  folds,  but  destitute  of  crests  or  processes.  Nutlets 
crustaceous,  triquetrous  or  ovate-triangular,  smooth  or  rough.  Cotyledons 
deeply  2-parted.  (Wm.  Amsinck  of  Hamburg,  patron  of  the  Botanic  Garden 
in  that  city.) 

Nutlets  much  flattened  on  the  hack,  with  coarse  granulations   1.  A.  tesselata. 

Nutlets   beset   with    prickly    projections 2.     A.    echinata. 

Nutlets  not  prickly. 

Nutlets  carinate  on  the  back,  granulate  and  rugose. 

Corolla  6  lines  long  or  more;  nutlets  somewhat  compressed  laterally.  .3.  A.  sfiectabilis. 

Corolla  5  lines  long  or  less;  nutlets  much  incurved,  1  V\  lines  long.... 4.  A.  intermedia. 

Corolla  6  lines  long  or  less;  nutlets   yt   line  long,  scarcely  more.... 5.  A.  lycopsoidts. 

Nutlets  smooth  and   polished 6.  A,  gratidi&ora. 

1.  A.  tesselata  Gray.  Coarsely  hispid,  1  to  2  ft.  nig 
oblong-lanceolate;  developed  spikes  5  to  (3  in.  long,  loose;  ea 
1  narrow  and  2  broad,  or  3  narrow  and  1  broad,  rusty-hispid 
with  the  broadly-ovate  foliaceous  segments  about  twice  the 
lets;  corolla  small,  orange-yellow;  nutlets  broadly  ovate,  I 
carinate  but  flattish  on  the  back,  which  is  surrounded  by  a 


350  BORAGINACEAE. 

filled  in  with  a  few  short  transverse  rugae  and  many  wart-like  projections  fitted 
closely  together,  and  so  resembling  a  somewhat  uneven  cobble-stone  pavement.— 
(A.  collina  Greene.) 
Near  Mt.  Diablo,  Brewer;  San  Joaquin  plains. 

2.  A.  echinata  Gray.  Erect,  1%  to  2%  ft.  high,  very  hispid  with  white 
spreading  bristles;  sepals  very  narrow,  yellow-hispid;  corolla  light  yellow, 
about  twice  as  long,  little  dilated  at  the  throat,  the  limb  2  or  3  lines  broad; 
nutlets  muricate  with  slender  points  or  almost  prickly,  not  rugose. 

Plant  of  the  Mohave  Region,  credited  to  Antioch. 

3.  A.  spectabilis  F.  &  M.  Erect,  branching  above,  1  to  2%  ft.  high, 
with  mostly  linear  or  linear-lanceolate  leaves;  spikes  3  to  7  in.  long;  calyx- 
lobes  narrowly  linear-lanceolate,  reddish-hispid,  %  to  %  the  length  of  the 
corolla-tube;  corolla  orange-yellow,  6  to  7  lines  long  with  slightly  unequal 
lobes;  nutlets  somewhat  fattened  laterally,  carinate  dorsally  and  ventrally, 
reticulate-rugulose  and  granulate. 

San  Joaquin  Valley;  Southern  California. 

4.  A.  intermedia  F.  &  M.  Buckthorn  Weed.  Erect,  frequently  widely 
branched,  1%  to  3  ft.  high;  stems  and  branches  with  scattered  white  bristles, 
the  foliage  densely  hispid-bristly  with  rather  shorter  bristles;  inflorescence 
hispid  and  with  a  short  curly  pubescence;  leaves  oblong-lanceolate  to  linear, 
thickish,  entire;  racemes  more  or  less  crowded  at  the  top  of  the  stem  or 
branches  and  leafy-bracteate ;  developed  racemes  5  to  10  in.  long,  peduneled; 
calyx-segments  rusty-hispid,  linear-acuminate,  %  as  long  as  the  narrow  orange- 
yellow  corollas,  in  fruit  twice  as  long  at  least  as  the  nutlets;  nutlets  inclined, 
carinate  dorsally,  scabrous- rugose  and  granulate,  exceeding  1  line  in  length. 

Throughout  our  district,  mostly  towards  the  interior;  frequently  very 
abundant  in  grain  fields  of  the  Sacramento  Valley,  forming  rank  thickets  3 
to  4  ft.  high. 

5.  A.  lycopsoides  Lehm.  Stems  erect,  branching,  the  branches  at  length 
decumbent,  1  to  2  ft.  long;  herbage  of  a  light  yellowish  green,  setose-hispid; 
leaves  ovate-lanceolate  or  narrowly  oblong,  with  erose-sinuate  or  entire  margins; 
racemes  rather  short,  frequently  leafy-bracteate;  peduncles  short  or  none; 
calyx  sparsely  setose-hispid,  the  lobes  lanceolate  or  ovate-oblong,  obtuse,  2  or 
3  of  the  lobes  often  united;  corolla  pale  yellow,  very  slender;  nutlets  brown 
or  blackish,  muriculatc  and  rugulose,  scarcely  more  than  %  line  long. 

Sandy  soil  along  the  seaboard:  San  Francisco.     Apr.-May. 

6.  A.  grandiflora  Kleeb.  Robust,  hispid,  1%  ft.  high;  fully  developed  spikes 
5  to  7  in.  long;  calyx-segments  fulvous-hirsute,  often  partly  or  wholly  confluent 
so  as  to  appear  as  3  or  4,  in  fruit  5  to  6  lines  long;  corolla  6  to  7  lines  long* 
deep  yellow,  with  ample  limb;  anthers  nearly  sessile,  inserted  very  low  in  the 
corolla;  nutlets  perfectly  smooth,  polished,  light  gray,  carinate  ventrally  from 
the  apex  to  the  nearly  median  oblong  scar;  lateral  angles  sharp,  back  concave. 

Antioch,  Kellogg.  The  nearly  related  A.  vernicosa  H.  &  A.  may  be  expected 
within  our  limits  southward;  it  has  smaller  flowers  and  sharply  triquetrous  nut- 
lets (resembling  a  grain  of  buckwheat)  with  very  obscure  scar. 

6.  PECTOCARYA  DC. 

Low  slender  obscure  annuals  with  strigose  pubescence  and  narrowly  linear 
leaves.  Flowers  minute,  white,  on  very  short  pedicels,  scattered  along  the  stems  or 
branches.  Calyx  deeply  5-cleft,  spreading  or  reflexed  in  fruit.  Corolla  with 
a  circle  of  processes  or  crests  which  almost  close  the  throat.  Stamens  in- 
cluded.    Nutlets  flat,  thin,  radiately  divergent,  bordered  at  apex  or  all  around 
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with  a  row  of  bristles  hooked  at  tip.     (Greek  pectos,  combed,  and  karua,  nut, 
on  account  of  the  row  of  bristles  on  the  nutlet.) 

Nutlets  not  winged,  the  acute  margin  bordered  all  around  by  bristles 1.  P.  pusilla. 

Nutlets  bordered  by  a  wing  which  bears  hooked  bristles  only  at  the  apex.. 2.  P.  pemcillata. 

1.  P.  pusilla  Gray.  Erect,  somewhat  flexuous,  simple  or  sparingly  branched, 
3  to  5  in.  high,  strigulose-canescent ;  nutlets  4  and  equably  divergent  (or  some- 
times but  2),  1  line  long,  cuneate-obovate  or  somewhat  rhomboidal,  carinately 
nerved  on  the  upper  face,  not  winged,  the  margin  bearing  a  row  of  slender 
bristles  hooked  at  the  tip. 

Shady  north  slopes  in  the  hills  near  St.  Helena;  Yreka.     Mar.- Apr. 

2.  P.  penicillata  (H.  &  A.)  A.  DC.  Branching  at  the  base,  the  branches 
diffuse,  1  to  4  in.  long;  nutlets  divergent  in  pairs,  oblong,  1  line  long,  sur- 
rounded by  a  wing  which  is  incurved  along  the  middle  in  age  and  bears  at  the 
rounded  apex  a  series  of  slender  bristles  hooked  at  the  tip. 

Napa  Valley;  and  north  to  British  Columbia. 

7.  CYNOGLOSSUM  L. 

Ours  a  coarse  perennial  herb  with  broad  petiojed  leaves.  Flowers  blue,  in 
a  panicled  bractless  raceme  raised  on  a  naked  terminal  peduncle.  Corolla 
with  a  ring  of  conspicuous  appendages  or  crests  at  the  throat.  Nutlets  large, 
depressed,  covered  all  over  with  short  barbed  prickles  and  thus  bur-like. 
(Greek  kuno,  dog,  and  glossa,  tongue,  on  account  of  the  shape  and  texture  of 
the  leaves  in  .some  'species.) 

1.  C.  graAde  Dougl.  Western  Hound's  Tongue.  Erect,  1  to  3  ft.  high; 
leaves  mostly  radical  or  subradical,  hoary-pubescent  beneath,  ovate,  varying  to 
ovate-oblopg  or  elliptic,  rounded  at  base  or  truncate,  acute  or  acuminate,  3  to 
7  in.  long,  on  petioles  often  as  long;  sepals  narrowly  oblong,  obtuse,  2  to  4 
lines  long;  corolla  6  to  7  lines  long,  the  tube  often  purple,  the  lobes  elliptic; 
stamens  inserted  at  the  throat,  on  very  short  filaments. 

Coast  Range  woods:  Monterey;  Oakland  Hills;  Marin  Co.;  Yaca  Mts.  and 
northward.    Feb.-Mar.    Called  ' '  Cow  Poison ' '  at  Smith  River  in  Del  Norte  Co. 

VERBENACEAE.    Verbena  Family. 

Ours   herbs   with   opposite   or   whorled   leaves.     Flowers   complete.     Corolla 

bilabiate  or  almost  regular.     Calyx  persistent.     Stamens  4,  in  2  pairs.     Ovary 

superior,  undivided,  2  to  4-celled,  separating  at  maturity  into  as  many  1 -seeded 

nutlets;  style  single,  entire;  stigmas  2  or  1.     Endosperm  in  our  genera  scanty 

or  none. 

Calyx  5-toothed;  nutlets  4;  diffuse  or  erect  herbs 1.  Verbena. 

Calyx  2-clcft ;  nutlets  2 ;   creeping  herbs   2.   Lippia. 

1.  VERBENA  L.    Vervain. 

Perennial  herbs  with  simple  leaves.  Flowers  in  tenninal  dense  bractless 
spikes.  Calyx  narrow,  tubular,  plicately  5 -angled,  5-toothed,  mostly  enclosing 
the  dry  fruit.  Corolla  salverform  with  unequally  5-lobed  limb.  Anthers  ovate. 
Stigmas  mostly  2-lobed,  the  anterior  lobe  larger,  the  posterior  smooth  and 
sterile.  Fruit  separating  into  4  one-celled  one-seeded  achene-like  nutlets. 
(Latin  name  of  a  certain  sacred  plant.) 

Bracts  inconspicuous,  not  exceeding  the  flowers. 

Stem  erect,  strict  and  tall;  spikes  dense,   more  or  less  peduncled;   petioles  naked 

1.    V.   hast  at  a. 
Diffusely  branching;   spikes  not   dense  below,   sessile  or   leafy  bractcd  at  base;   petioles 

cuneatcly  margined   2.   V.  prostrata. 

liracts  conspicuous,  exceeding  the  flowers;  spikes  dense,  sessile 3.  V.  bracteosa. 
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1.  V.  hastata  L.  Blue  Vervain.  Erect,  strict,  2  to  4  ft.  high;  pubescence 
short-hispid ;  leaves  oblong-lanceolate,  gradually  acuminate,  rather  finely  ser- 
rate, 4  in.  long  or  less,  on  petioles  *£  in.  long;  some  of  the  lower  leaves  com- 
monly hastatcly  lobed  at  base;  spikes  numerous,  naked  at  base  or  more  or 
less  peduncled,  densely  flowered,  2  to  3  in.  long,  in  a  close  panicle;  corolla 
deep  blue. 

Islands  of  the  lower  Sacramento  River. 

2.  V.  prostrata  R.  Br.  Common  Vervain.  Stems  diffusely  branched  or 
spreading;  herbage  mostly  soft-pubescent;  leaves  oblong-ovate,  coarsely  serrate, 
and  often  laciniately  lobed,  especially  toward  the  base  which  is  contracted 
into  the  cuneately-winged  petiole;  spikes  2  or  3  in.  to  1  ft.  long,  solitary, 
or  more  commonly  loosely  paniculate;  bracts  subulate,  shorter  than  the  calyx; 
corolla  violet  or  blue,  2  lines  long. 

Dry  open  hill  country  throughout  western  California:  Humboldt  Co.  to 
southern  California.     July -Sept. 

3.  V.  bracteosa  Michx.  Diffusely  much  branched,  ^  to  1  ft.  high  or  more; 
leaves  pinnately  incised  or  3-cleft  with  coarsely  serrate  lobes,  narrowed  at 
base  into  a  winged  petiole;  spikes  commonly  dense,  sessile;  bracts  lanceolate, 
rigid,  conspicuously  exceeding  the  flowers,  mostly  entire  or  the  lowest  incised; 
corolla  small,  blue. 

Lower  San  Joaquin;  probably  introduced. 

2.  LIPPIA  L.    Lemon  Verbena. 

Ours  prostrate  perennial  herbs  with  simple  leaves.  Flowers  small,  similar 
to  those  of  Verbena,  disposed  in  short  spikes  or  heads  subtended  by  broad 
closely  imbricated  bracts.  Pubescence  fine,  the  hairs  fixed  by  the  middle  and 
both  ends  acute.  Peduncles  slender,  axillary.  Calyx  small  and  short,  in  ours 
2-cleft,  the  lobes  entire  and  lateral.  Corolla-limb  manifestly  bilabiate,  4-lobed, 
the  upper  lip  retuse  or  emarginate.  Style  mostly  short;  stigma  thickiso, 
oblique.  Pericarp  more  or  less  corky,  not  readily  separating  into  the  2  nutlets. 
(Dr.  A.  Lippi,  a  French  naturalist,  killed  in  Abyssinia,  in  1703.) 

Leaves   thickish,   oblanccolate   or  obovatc    1.   L.   nodiHon. 

Leaves  thinnish,  ovate    2.  L.   lanceolate. 

1.  L.  nodiflora  Michx.  Mat-cjrass.  Stems  extensively  creeping  from  a  lig- 
nescent  perennial  base;  herbage  minutely  cancscent  throughout;  leaves  thickisb, 
cunoate-oblanceolate  or  -obovate,  sessile,  %  to  nearly  1  in.  long,  sharply  serrate 
towards  the  apex;  peduncles  filiform,  1  to  4  in.  long,  much  exceeding  the 
leaves;  heads  cylindraceous  in  age,  3  lines  thick;  calyx  with  2  low  triangular 
teeth,  these  laterally  disposed  and  entire  or  notched;  corolla  white,  1%  lines 
broad,  the  lower  lobe  transversely  oblong;  fruit  globose  or  didymous. 

Lower  Sacramento  and  San  Joaquin,  especially  on  river  banks.  Esteemed 
as  a  plant  covering  on  levees  for  the  purpose  of  resisting  erosion.      July-Sept. 

2.  L.  lanceolata  Michx.  Similar  to  the  preceding,  but  greener;  leaves 
thinner,  1  to  2V&  in.  long,  ovate,  pinnately  straight-veined,  sharply  serrate 
except  at  the  broadly  cuneate  base  which  is  abruptly  narrowed  to  a  short 
petiole;  peduncles  often  shorter  than  the  leaves;  corolla  bluish  white. 

Common  on  muddy  banks  of  the  islands  lying  near  the  confluence  of  the 
Sacramento  and  San  Joaquin  rivers. 

LABIATAE.     Mint  Family. 

Aromatic  herbs  or  low  shrubs  with  square  stems  and  always  opposite  simple 
leaves.     Flowers  perfect,  solitary   in.  the  axilB  or  more  c*amonly  in  small 
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cymes;  cymes  sessile  in  the  axils  of  the  opposite  leaves  (rarely  ped uncled), 
commonly  dense  and  having  the  appearance  of  a  whorl,  and  thus  denominated 
in  the  descriptions.  Subtending  leaves  of  the  whorls  frequently  bract-like 
and  the  internodes  short,  the  inflorescence  thus  becoming  spike -like,  or  the 
^whorl  sometimes  terminal  and  head-like.  Calyx  always  synsepalous,  frequently 
bilabiate,  usually  5- toothed.  Corolla  with  a  distinct  tube,  bilabiate,  commonly 
with  2  lobes  in  the  upper  lip  and  3  lobes  in  the  lower  lip.  Stamens  inserted 
on  tube  of  corolla,  4,  in  2  pairs,  or  the  upper  pair  of  stamens  wanting  or 
represented  by  sterile  filaments.  Ovary  superior,  4-lobed  (or  4-parted  in 
Trichostema),  separating/when  ripe  into  4  small  1 -seeded  smooth  nutlets.  Style 
single,  situated  in  the  depression  among  the  lobes  of  the  ovary,  cleft  at  apex. 
Nutlets  attached  by  the  base  (or  by  the  side  in  Trichostema.) 

A.    Ovary  4-lobed;  nutlet*  attached  at  the  side. 
Calyx   almost   equally    5 -cleft:    corolla   with   elongated   slender   tube   and    5    similar    oblong 
lobes,   the  4  stamens  protruded   from   the  deep  cleft  of  the  upper   lip,  elongated   and 
curved 1.    Trichostema. 

B.    Ovary  4-parted;  outlets  attached  at  the  base. 

1.  Calyx  gibbous  on  the  back. 

Calyx  with  a  gibbous  or  helmet -shaped  protuberance  on  the  back,  the  2  lips  entire;  corolla 
strongly  bilabiate;    flowers  solitary  in  the  axils  of  the  opposite  leaves.. 2.    Scutellaria. 

2.    Calyx   not   gibbous   on   back. 

a.    Corolla    bilabiate. 

Calyx  with  10  spinescent  teeth  hooked  at  tip;  stamens  included  in  tube.... 3.  Marrubium. 

Calyx-teeth  not  hooked  at  tip;  stamens  not  included  in  the  tube   (not  necessarily  exscrted 

from  corolla). 

Upper  pair  of  stamens  longer  than  the  lower. 

Stamens  not  exserted ;  calyx  irregular    4.   Nepeta. 

Stamens  exserted ;   calyx-teeth    subequal 5.    Lophanthus. 

Upper  pair  of  stamens  shorter  than  or  equaling  the  lower,  or  wanting. 

Upper   calyx-lip   truncate,   its   margin   with   3   cusps;    flowers   in   a   dense   spike 

6.    B  RUN  ELLA. 

Upper  calyx-lip  not  truncate. 

Corolla-tube  with  a  hairy  ring  within;  calyx-teeth  5,  equal,  spine-tipped.  .7.  Stack ys. 
Corolla-tube  having  no  hairy  ring.  * 

Calyx  throat  very  oblique  or  with  unequal  teeth. 

Stamens  with  a  filiform  connective  attached  by  the  middle  to  the  filament,  or 
at   one   end   and    the   point   of   attachment    indicated    by   an   articulation    or 

notch;  anther-hearing  stamens  2;  perennials   8.  Salvia. 

Stamens  without  filiform  connective  or  articulation. 
Annuals. 

Anther-bearing  stamens  2   (or  4);  bracts  with  very  long  awn-like  spines... 

9.    ACANTHOMINTHA. 

Anther-bearing  stamens  4   (or  2);  bracts  merely  filiate 10.   Pocogynk. 

Perennials;  stamens  (with  anthers)   4;  flowers  in   loose  axillary  clusters 

11.  Melissa. 
Calyx-teeth   equal   or   nearly   so. 

Flowers  solitary;   calyx-teeth  short  hairy  or  glabrous. 

Trailing    herb    12.    Micromeria. 

Low  shrub   13.  Sphacele. 

Flowers   in   dense  whorls;   calyx- teeth    very   woolly    14.    Koellia. 

b.  Corolla  nearly  regular. 

Flowers  in  terminal  heads   15.    Monardella. 

Flowers  in  axillary  whorls. 

Stamens  2    16.    Lvcon-s. 

Stamens  4    17.    Mentha. 

1.    TRICHOSTEMA  L.     Blue  Curls. 

Ours  ill-scented  herbs  with  entire  loaves  and  blue  (occasionally  pinkish  or 
whitish)  flowers  in  axillary  cymes  or  becoming  raceme  like  in  age.  Calyx 
equally  or  almost  equally  f>-cleft.  Corolla  with  oblique  limb,  the  oblong  lobes 
nearly    alike;    tube    in    ours    slender,    far   exceeding    the   calyx    ami    abruptly 
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geniculate  or  curved  into  an  arc  of  a  circle  just  below  the  limb.  Stamens  4, 
with  the  anther-cells  divaricate;  filaments  capillary,  blue  or  violet,  spirally 
coiled  in  the  bud,  in  anthesis  very  much  exserted,  ascending  between  the 
deeply  parted  upper  lobes  of  the  corolla  and  curved  outward  and  downward. 
Nutlets  rugose-reticulate.      (Greek  trichos,  hair,  and  stem  on,  stamen.) 

Stems  densely  leafy ;   leaves  sessile 1.   T.  lanceolotum. 

Stems   sparsely   leafy ;    leaves   petioled 2.   T.  laxum. 

1.  T.  lanceolatum  Benth.  Vinegar  Weed.  Camphor  Weed.  Annual, 
simple  or  branching  from  near  the  base,  6  to  11  in.  high,  very  leafy;  herbage 
cinereous  or  villous-pubescent  and  minutely  glandular;  leaves  lanceolate, 
acuminate,  sessile,  or  the  lowest  subscssile,  with  3  to  5  strong  almost  parallel 
nerves  or  ribs,  1  in.  long;  cymes  short-peduncled  or  nearly  sessile;  calyx  vil- 
lous;  corolla  almost  filiform,  somewhat  pubescent. 

Dry  plains  and  low  hills  throughout  the  Coast  Ranges,  Sierra  Nevada  foot- 
hills and  Southern  California.  A  bee-plant  of  importance,  abounding  over 
extensive  areas.      Aug.-Sept. 

2.  T.  laxum  Gray.  Turpentine  Weed.  Annual,  simple  or  branching, 
1  ft.  high  or  less,  minutely  pubescent,  sparsely  leafy;  leaves  lanceolate  or 
oblong-lanceolate,  acuminate  but  obtusish,  pinnately  veined,  1  to  1*4  in.  long, 
on  slender  petioles;  cymes  pedunclcd,  rather  loose;  corolla  almost  glabrous. 

Stream  beds  or  low  summer  fields  of  the  North  Coast  Ranges:  Sonoma  Co.; 
Napa  Co.;  Putah  Creek  and  northward.      Aug.-Sept. 

T.  lanatum  Benth.  Romero.  Leafy  shrub  2  to  3  ft.  high,  remarkable  for 
its  virgate  purple-wooily  spikes  and  long  capillary  stamens  and  style. — Monterey 
Co.  to  San  Diego.  T.  oblong um  Benth.  Small  annual,  the  corolla  hardly 
surpassing  the  calyx  if  at  all. — Sierra  Nevada,  at  the  higher  altitudes. 

2.  SCUTELLARIA  L.     Skull-cap. 

Ours  perennial  herbs,  the  flowers  always  solitary  and  either  in  axillary 
pairs  or,  when  the  leaves  are  reduced,  forming  terminal  spikes  or  racemes. 
Calyx  bilabiate,  both  lips  entire,  the  upper  with  a  scale-like  or  crest-like  pro- 
jection on  the  back,  in  anthesis  campanulate,  after  anthesis  closed,  and  in 
fruit  splitting  to  the  base.  Corolla  with  a  long-exserted  tube  naked  within; 
upper  lip  galeate.  entire  or  barely  notched,  the  lateral  lobes  of  the  lower  lip 
more  or  less  attached  to  it  so  that  it  appears  3-lobed,  the  middle  lobe  seeming 
to  constitute  the  whole  lower  lip.  Stamens  4;  anthers  ciliate-pilose.  Upper 
fork  of  style  short  or  none.  Nutlets  rarely  wing-margined.  Embryo  curved; 
caulicle  short,  incumbent.  (Latin  scutella,  a  dish,  on  account  of  the  con- 
spicuous protuberance  on  the  fruiting  calyx.) 

Rootstocks    filiform,    hearing    tubers:    flowers    violet-purple 1.    5".    tuberose. 

Rootstocks    not    tuber-bearing ;    flowers    whitish 2.    S.    California. 

1.  S.  tuberosa  Benth.  Blue  Skull-cap.  Stems  3  to  5  in.  high,  from 
tuberous  rootstocks,  the  tubers  oblong,  3  to  8  lines  long;  herbage  pubescent; 
leaves  thin,  few-toothed;  radical  and  lower  leaves  oval,  purplish  beneath  (as 
also  the  lower  cauline),  on  petioles  as  long  as  the  blade;  upper  cauline  ovate, 
the  petioles  commonly  short;  corolla  violet-purple,  7  to  9  lines  long;  middle 
lobe  of  lower  lip  somewhat  spreading,  much  larger  than  the  galeate  upper  lip; 
nutlets  murieate. 

Loamy  soil  of  shady  woods  or  brush  in  the  hills  or  in  sandy  valleys:  Coast 
Ranges  south  to  Southern  California.  Apr.-May.  Not  reported  from  the 
inner  North  Coast  Ranges,  nor  from  the  inner  South  Coast  Ranges  south  of 
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Mt.  ])ial>lo.      The  var.  similis  .Tcpxon  lias  n   very  densely -villous  calyx. — Napa 
ftango. 

2.  S.  californica  Gray.  California  Skull-cap.  Stems  clustered,  com- 
monly simple,  %  to  1^4  ft.  high,  from  horizontal  branching  rootstocks;  herb- 
age puberulent;  leaves  %  to  1  in.  long,  oval-ovate  or  oblong-lanceolate,  the 
*ower  disposed  to  be  crenate  and  purplish  beneath,  the  upper  narrower  and 
Entire,  those  subtending  the  flowers  much  reduced;  petioles  1  to  3  lines  long; 
Corolla  nearly  white  or  slightly  yellowish,  8  to  12  lines  long,  the  throat  ampliate- 
**iflated  and  the  lips  not  very  unequal ;  lower  lip  villous-bearded  within ;  nutlets 
*Hgulose. 

Open  woods  and  borders  of  thickets,  on  hillsides  and  in  ravines:  Coast 
Xianges;   Sierra  Nevada. 

S.  lateriflora  L. ;  well  characterized  by  its  small  flowers  in  1-sided  racemes. 
— Bouldin  Island  (Zoe,  iv,  215).  S.  galericulata  L. ;  leaves  thin,  ovate- 
lanceolate,  1  to  2  in.  long;  flowers  blue,  7  to  9  lines  long,  solitary  in  the  leaf 
Vils;  lower  lip  of  corolla  not  villous. — Bouldin  Island;  northern  Sierra 
^Nevada  and  northward. 

8.  bolanderi  Gray  and  S.  ancjustifolia  Pursh  are  of  the  Sierra  Nevada; 
the  former  has  oval  leaves,  little  reduced  above,  sessile  by  a  cordate  base  and 
very  veiny,  and  whitish  flowers;  the  latter  has  linear  or  lanceolate  entire  leaves 
(or  the  lowermost  broader  and  serrate)  and  violet-purple  flowers,  the  lower 
corolla-lobe  villous  inside. 

3.  MARRUBIUM  L.     Horehound. 

Perennial  tomentose  herbs  with  much  wrinkled  leaves  and  rather  small  flow- 
era  in  whorls.  Calyx  with  cylindraceous  tube,  10  ribs  and  as  many  equal  subu- 
late or  spinulose  teeth,  which  are  recurved  at  tip.  Corolla  white,  with  short 
tube  included  in  the  calyx,  the  upper  lip  erect,  2-cleft,  the  lower  spreading, 
3-cleft.  Stamens  4,  included  within  the  tube  of  the  corolla,  all  the  anthers 
2 -eel led.      Nutlets  rounded  at  the  top.      (From  the  llebrew,  meaning  bitter.) 

1.  M.  vulgare  L.  Common  Horehound.  Stems  tufted,  erect,  white- 
woolly,  %  to  2*4  ft.  high;  leaves  roundish,  crenate,  except  at  the  cuneate  or 
truncate  base,  petioled,  white-woolly  beneath  and  green  above,  or  somewhat 
tomentose  on  both  faces;  middle  lobe  of  lower  lip  of  corolla  transversely  ob- 
long, much  larger  than  the  lateral  lobes. 

Common  naturalized  weed  of  old  fields  and  waste  places  about  farms  and 
villages  everywhere  in  the  Coast  Ranges,  Sacramento  and  San  Joaquin  valleys, 
Sierra  Nevada  foothills  and  Southern  California.  Evergreen  with  us.  The 
tops  used  medicinally  as  a  remedy  for  colds.     July-Sept. 

4.  NEPETA  L. 

Perennial  herbs.  Calyx  tubular,  obliquely  5-toothed,  the  upper  teeth  longer 
than  the  lower.  Corolla-tube  enlarged  above,  distinctly  bilabiate;  upper  lip 
erect,  lower  spreading,  the  middle  lobe  larger  than  the  lateral.  Stamens  4, 
not  exserted,  ascending  under  the  upper  lip,  the  lower  pair  the  shorter,  all 
anther-bearing,  with  the  anthers  approximate  in  pairs.  Nutlets  ovoid,  flat- 
tened, smooth.  (Old  Latin  name  used  by  Pliny,  perhaps  from  the  city  Nepete 
in  Tuscany.) 

1.  N.  catariaL.  Catnip.  Stems  2  or  3  ft.  high;  herbage  canescent  with 
fine  haira,  except  the  green  upper  surface  of  the  leaves;  leaves  triangular- 
ovate,  truncate  or  cordate  at  base,  coarsely  crenate,  2  or  3  in.  long  or  the  upper 
reduced,  greener  above  than  below,  petioled;  spikes  1  to  3  in.  long,  dense  or  witl 
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1  or  2  accessory  whorls  below;  calyx-teeth  lanceolate-subulate;  corolla  white, 
4  or  5  lines  long,  dotted  with  purple. 

Mountains  and  higher  valleys:  Russian  River  Valley;  Lake  Go.  and  north- 
ward.     July. 

N.  hedeeacea  (L.)  Trev.  Ground  Ivy.  Gill-over-the-Ground.  Creeping 
and  trailing;  leaves  reniform;  corolla  3  times  length  of  calyx,  light  blue.— 
Bouldin  Island  (N.  glechoma  Benth.;  Zoe,  iv,  215). 

5.  LOPHANTHUS  Benth. 

Tall  perennial  herbs.  Leaves  ovate,  serrate,  petioled.  Flowers  violet- 
purple  or  whitish,  crowded  in  a  terminal  spike.  Calyx  tubular-campanuhte, 
rather  oblique,  almost  equally  5-toothed.  Upper  lip  of  corolla  2-lobed,  nearly 
erect ;  lower  lip  spreading,  its  middle  lobe  crenate.  Stamens  4,  exserted,  the 
anthers  not  approximate  in  pairs.      (Greek  lophos,  crest,  and  anthos,  flower.) 

1.  L.  urticifolius  Benth.  Glabrous  or  nearly  so,  3  or  4  ft.  high;  calyx- 
lobes  membranaceous,  pinkish  or  whitish;  corolla  light  violet-purple,  its  lobes 
slightly  hairy  but  throat  glabrous. 

North  Coast  Ranges  south  to  Sonoma  Co.,  rare  within  our  limits  but  common 
northward  and  in  the  Sierra  Nevada. 

6.  BRUNELLA  L.     Self  Heal. 

Low  perennial  herbs,  the  nearly  simple  stems  terminated  by  a  short-spieate 
or  subcapitate  inflorescence,  each  whorl  composed  of  six  subsessile  flowers  and 
subtended  by  broad  floral  bracts.  Calyx  reticulate-veiny,  membranaceous  or 
chartaceous,  bilabiate;  upper  lip  truncate  with  3  cusps;  lower  2 -cleft;  lips 
closed  in  fruit.  Corolla-throat  inflated  and  tube  more  or  less  exserted;  upper 
lip  erect,  galeate,  entire;  lower  lip  3-lobed,  the  middle  lobe  hanging  down- 
ward. Stamens  4,  in  pairs  under  the  upper  lip,  each  filament  or  those  of  the 
upper  with  a  small  tooth  below  the  anther.  Nutlets  smooth  and  glabrous. 
(Derived  from  the  Old  German  breune  or  braune,  an  affection  of  the  throat, 
which  Self  Heal  was  used  to  cure.) 

1.  B.  vulgaris  L.  Four  to  10  in.  high,  green  and  nearly  glabrous;  leaves 
oblong  to  ovate-lanceolate,  obscurely  serrate,  1  to  3  in.  long,  petioled;  corolla 
violet,  pinkish  or  rarely  white,  exceeding  the  purplish  calyx;'  middle  lobe  of 
lower  lip  with  setaceous  incised  margin. 

Woods  of  low  hills  and  valleys  near  the  coast:  Marin  Co.,  Knights  Valley 
and  north  to  Humboldt  Co.     June. 

7.  STACHYS  L.     Hedge  Nettle. 

Ours  hispid  or  soft-pubescent  herbs  with  the  flowers  few  in  the  arte  of 
the  floral  leaves,  usually  forming  an  interrupted  spicate  inflorescence.  Calyx 
tubular-campanulate  or  turbinate,  5  to  10-nerved  or  -ribbed,  with  5  nearly  erect 
or  spreading  pointed  equal  teeth,  sometimes  the  upper  larger  and  more  or  lea 
united.  Corolla  with  cylindrical  tube,  not  dilated  at  the  throat;  upper  Kp 
erect  or  slightly  turned  backward,  over-arched  or  concave,  entire  or  notched: 
lower  lip  longer,  spreading,  3-lobed,  the  middle  lobe  larger,  the  lateral  lobes 
often  deflexed.  Stamens  4,  in  pairs,  ascending  under  the  upper  lip  ot  the 
corolla,  or  one  or  both  pairs  sometimes  deflexed  to  the  sides  of  the  throat  and 
contorted  after  anthesis.  Nutlets  obtuse  at  the  apex.  (Greek  stachus,  an  ear 
of  corn,  hence  a  spike;  given  to  these  plants  on  account  of  their  wpicate  in- 
florescence.) 
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Corolla-tube  not  exceeding  the  calyx  or  not  very  greatly. 
Flowers  whitish. 

Whorls    forming  a   dense  spike;    herbage  very  hirsute 1.   S.   pycnantha. 

Whorls  distinct  or  indistinct,  the  inflorescence  3  to  9  in.  long;  herbage  white- woolly. . . 

2.    5*.    albens. 

Whorls  distinct,  the  inflorescence  2  to  4  in.  long;  herbage  villous  or  silky-hirsute 

3.    5".    ajngoides. 
Flowers  purplish;  stems  retrorsely  hispid  or  hirsute,  especially  on  the  angles. 

Hairy  ring  at  middle  of  corolla-tube  very  oblique 4.  S.  bullata. 

Hairy    ring   near    base    of    corolla-tube    horizontal 5.    5.    calif ornica. 

Corolla-tube  much   longer  than  the  calyx,  the  corolla   red 6.   S.   chamusonis. 

1.  S.  pycnantha  Benth.  Erect,  %  to  1%  ft.  high;  herbage  mostly  green 
but  hirsute,  the  surface  of  the  leaves  somewhat  granulate-glandular;  leaves 
ovate  to  oblong-ovate,  1  to  4  in.  long,  obtuse  or  subcordate  at  base,  mostly 
petioled;  flowers  in  a  dense  cylindraceous  bractless  or  nearly  bractless  spike 
1  to  2  in.  long;  lowest  whorls  rarely  separate;  calyx- teeth  deltoid,  mucronate, 
commonly  equaling  the  tube. 

Rather  uncommon:  West  Berkeley;  Tiburon  and  southward  to  Monterey. 

2.  S.  albens  Gray.  Stems  erect,  strict,  2  to  5  ft.  high;  herbage  white- 
tomentose;  leaves  ovate  to  lanceolate,  obtuse  or  cordate  at  base,  mostly  the  very 
lowest  short-petioled ;  whorls  many-flowered,  mostly  indistinct  and  spicate, 
only  the  lowest  whorls,  if  any,  somewhat  remote,  the  inflorescence  3  to  9  in. 
long;  calyces  often  somewhat  yellow-green,  the  teeth  awn-pointed. 

Along  rivulets  or  near  springs  in  the  dry  inner  Coast  Ranges:  Lake  Go.  to 
Pacheco  Pass.     July-Aug. 

3.  S.  ajugoides  Benth.  Stems  mostly  erect,  simple,  8  to  24  in.  tall ;  herbage 
densely  soft-pubescent,  sometimes  glabrate;  leaves  oblong,  1  to  2*4  in.  long, 
acute  or  obtuse  below,  petioled,  the  upper  sessile;  one  or  two  flower  clusters 
below  rather  remote  and  in  the  axils  of  upper  ordinary  leaves,  the  leaves  above 
becoming  bract-like  and  the  clusters  less  remote;  calyx  short-campanulate  or 
turbinate,  very  silky-villous,  often  concealing  the  teeth ;  hairy  ring  below  middle 
of  corolla-tube  very  oblique,  the  tube  slightly  constricted  below. 

Everywhere  common  in  low  lands  in  the  Coast  Ranges  and  Sacramento  and 
San  Joaquin  valleys.  May- Aug.  Var.  stricta  Jepson;  small  resin-glands 
abundant  beneath  the  short  pubescence  on  the  leaves;  leaves  thinnish,  ovate- 
lanceolate  or  oblong,  3  to  3%  in.  long,  only  the  uppermost  sessile;  calyx-teeth 
erect  or  somewhat  connivent  around  the  tube  of  the  corolla ;  upper  lip  of  corolla 
very  short;  corolla-tube  without  evident  constriction,  the  ring  of  hairs  hori- 
zontal, not  oblique. — Knights  Valley.  Var.  velutina  Jepson ;  pubescence 
short  and  close;  leaves  cordate-ovate;  spike  elongated,  interrupted. — Suisun 
Marshes.      Oct.      This  variety  forms  a  transition  to  the  preceding  species. 

4.  S.  bullata  Benth.  Stems  simple  from  the  base  or  branched  above,  erect 
or  ascending,  10  to  22  in.  long;  foliage  densely  or  sparsely  hispid,  the  stems 
retrorsely  hispid,  especially  on  the  angles;  leaves  oblong-ovate,  sometimes 
varying  to  elliptic,  coarsely  crenate,  truncate  or  subcordate  at  base,  1  to  2  or 
even  3%  in.  long,  the  lower  on  petioles  1  to  2  in.  long;  flowers  about  6  in  a 
whorl,  the  whorls  rather  remote  (mostly  6  to  12  lines  apart) ;  calyx  turbinate 
or  eampanulate-turbinate,  the  teeth  triangular,  cuspidate,  in  age  spreading, 
somewhat  indurated;  corolla-tube  4  lines  long,  exserted  about  1  line,  bearing 
within  at  its  middle  an  oblique  ring  of  hairs  interrupted  on  the  upper  side 
opposite  the  style  and  indicated  exteriorly  by  a  distinct  although  only  partial 
constriction;  filaments  densely  pubescent  at  the  middle. 

The  most  common  species,  found  everywhere  among  the  low  hills  of  the 
Coast  Ranges.     Mar.- Apr.     When  the  flowers  first  open  and  the  stamens  stand 
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erect,  the  lower  pair  of  stamens  are  at  that  time  distinctly  although  but  slightly 
longer  than  the  upper. 

5.  S.  calif ornica  Benth.  Slender,  2  to  4  ft.  high;  leaves  ovate-oblong, 
ample,  subcordate  at  base,  sparsely  villous-hispid ;  corolla-tube  exceeding  the 
calyx,  nearly  twice  as  long;  hairy  ring  at  base  of  tube  horizontal. 

Santa  Cruz  Mts.,  in  shady  woods.     June. 

6.  S.  chamissonis  Benth.  Several  ft.  high,  the  angles  of  the  stems  retrorae- 
ly  scabrous,  the  hairs  pustulate;  leaves  soft-pubescent,  ovate,  3  or  4  in.  long; 
calyx  V»  in.  long,  clavate-tubular,  much  shorter  than  the  tube  of  the  red  corolla; 
hairy  ring  near  base  of  corolla-tube. 

Near  the  coast:  San  Francisco;  Sausalito;  Bolinas  Bay;  Pt.  Reyes  and  north- 
ward. 

Lamium  amplexicaule  L.  Giraffe  Head.  Low  annual,  decumbent  at  base; 
internodes  below  the  inflorescence  very  long;  leaves  rounded,  toothed  or  lobed, 
the  lowest  petiolate,  the  floral  sessile;  calyx  with  5  nearly  equal  awn-pointed 
teeth,  much  surpassed  by  the  elongated  corolla-tube;  upper  lip  of  corolla 
bearded,  lower  spotted. — Sonoma  Co.;  Napa  Valley  (Mrs.  D.  O.  Hunt,  who  in- 
vented the  common  name)  ;  Mt.  Eden. 

8.  SALVIA  L.     Sage. 

Herbs  or  low  shrubs  with  the  flowers  usually  in  whorls,  forming  terminal 
racemes  or  spikes,  the  floral  loaves  mostly  reduced  to  bracts.  Calyx  bilabiate, 
the  upper  lip  entire  or  3-toothed,  the  lower  2-cleft.  Corolla  with  the  upper 
lip  erect,  straight,  concave  or  falcate,  sometimes  obsolete;  lower  lip  spreading, 
3-lobed,  the  middle  lobe  often  emarginate,  cleft  or  fringed.  Stamens  inserted 
in  the  throat  of  the  corolla;  lower  pair  fertile;  upper  pair  obsolete  or  repre- 
sented by  sterile  filaments  or  vestiges;  anther-cells  widely  separated  on  a  long 
filament-like  connective  longer  than  the  filament  itself  and  jointed  to  it  by  the 
middle  or  near  one  end;  connective  at  its  upper  end  (under  the  upper  lip  of  the 
corolla)  bearing  a  perfect  anther-cell,  at  its  lower  end  a  deformed  anther-eell 
or  the  anther-cell  obsolete.  In  some  species  the  filament  is  seemingly  simple, 
but  is  really  jointed,  thus  indicating  the  presence  of  the  connective,  the  lower 
end  of  which  sometimes  projects  as  a  subulate  point  but  without  a  trace  of  w 
anther-cell.      (Latin,  salveo,  to  save,  some  of  the  species  being  officinal.) 

Lower   end   of   connective    bearing   a    deformed    anther-cell    or   a    rudiment;    flower-whorls 
few;   annuals. 
Herbage    white-woolly;    bracts    much    surpassing   the    flowers;    upper    calyx-lip   3-toothed, 

the    lateral    distant    from    the    middle    one 1.    S.    ccrdn&cti. 

Herbage   green;   bracts    not   exceeding   the   flowers;    teeth   of   upper   calyx-lip  2,  awnei 

partly    connate 2.    S.    coluabafiM' 

Lower   end    of   connective    reduced    to    a    subulate    point    of    slender   thread,    the  filament 
apparently   simple;   flower-whorls   several;   perennials. 
Corolla  white,  whitish,   or  violet-tinged. 

Low  shrub;   middle   lobe  of  lower   lip  of  corolla  emarginate,   otherwise   entire;  tipp** 

lip    present 3.    S.    mcllifna. 

Low  matted  herb,  only  the  scape-like  flowering  stems  ascending;  middle  lobe  of  lower 

lip  of  corolla  denticulate  or  fringed;  upper  lip  obsolete 4.  5".  sonowunsu. 

Corolla  crimson,    Hi    in.   long  or  more;   herbaceous,  stems  erect 5.   S.  jfflffcflffd. 

1.  S.  carduacea  Benth.  Thistle-sage.  Stems  1,  2  or  3  from  a  rosette 
of  radical  leaves,  naked  and  scape-like,  bearing  1  to  4  whorls  of  flowers,  4  in. 
to  2  ft.  high;  herbage  white-woolly,  particularly  in  the  flower-whorls,  the  wool 
more  or  less  deciduous;  leaves  oblong  in  outline,  pinnatifid,  with  spinulose- 
dentate  margin,  the  radical  (>  in.  long  or  less;  bracts  ovate-lanceolate  or 
lanceolate,  peetinate-spinescent,  surpassing  the  flowers;   calyx  long-woolly,  its 
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upper  lip  strongly  3-toothed,  the  middle  tooth  larger,  the  lateral  distant,  much 
surpassing  the  lower  lip;  corolla  light  blue,  deeply  2-lipped,  1  in.  long;  upper 
lip  2-eleft,  the  segments  laciniate  or  denticulate  at  the  end ;  lower  lip  with  small 
erose  lateral  lobes  and  an  exceedingly  large  fan-shaped  and  laciniately  fringed 
middle  lobe;  proper  filament  very  short. 

Inner  South  Coast  Range  valleys  (Contra  Costa  Co.  and  southward)  and 
throughout  the  San  Joaquin  Valley;  Southern  California.     June. 

2.  S.  columbariae  Benth.  Chia.  Stems  usually  several  from  the  base, 
commonly  simple  and  bearing  1  or  2  pairs  of  leaves  and  I  or  2  whorls  of 
flowers,  occasionally  branching;  herbage  finely  pubescent,  dark  green;  leaves 
mostly  radical  or  subradical,  bipinnatifid,  very  rugose,  petioled;  bracts  ovate 
or  more  commonly  orbicular  and  broader  than  long,  abruptly  acuminate  and 
cuspidate-tipped,  not  exceeding  the  flowers,  often  purple;  fruiting  calyx  5  lines 
long,  oblique  at  the  throat;  upper  lip  arched,  crowned  with  a  pair  of  needle- 
like prickles,  the  prickle  representing  the  middle  tooth  wanting  (or  very 
minute) ;  lower  lip  very  much  shorter,  the  teeth  represented  by  2  shorter 
prickles;  corolla  blue,  little  exceeding  the  calyx;  upper  lip  emarginate;  lower 
lip  with  small  lateral  lobes  and  a  larger  somewhat  2-lobed  middle  one. 

Throughout  the  Coast  Ranges,  Sierra  Nevada,  and  Southern  California,  on 
hill  and  mountain  slopes.  Apr.-May.  An  infusion  of  the  seeds  was  valued 
by  the  Mission  fathers  as  a  remedy  for  fevers;  the  seeds  also  furnished  the 
"finest  poultice  for  gunshot  wounds. "  The  Pomos  roasted  the  seeds  and 
ground  them  into  a  meal  for  food. 

3.  S.  mellifera  Greene.  Black  Sage.  Shrubby,  3  to  6  ft.  high,  with 
herbaceous  flowering  branches  very  leafy  at  the  base;  leaves  narrowly  oblong, 
petioled,  1%  to  3  in.  long,  crenulate,  green  and  rugulose  above,  cinereous- 
tomentulose  beneath;  flowering  branches  with  about  5  rather  small  flower- 
whorls;  leafy  bracts  oblong  or  ovate,  those  subtending  the  upper  whorls  much 
reduced ;  proper  bracts  ovate  or  oblong,  cuspidate ;  lower  lip  of  calyx  very  short, 
the  2  teeth  prickly;  upper  lip  arched,  crowned  by  3  short  sharp  teeth;  corolla 
white  or  slightly  lilac-tinged  and  rather  small,  its  tube  long,  exserted;  upper 
lip  notched;  middle  lobe  of  lower  lip  transversely  oblong  or  orbicular,  emargin- 
ate and  slightly  denticulate,  joined  to  the  main  part  of  the  lip  by  a  narrow 
constriction;  style  and  stamens  little  exserted;  lower  portion  of  connective  in 
fertile  stamens  manifest  at  the  joint  as  a  subulate  rudiment;  upper  pair  of 
stamens  represented  by  short  sterile  filaments,  their  tips  approximate. — (Audi- 
bertia  stachyoides  Benth.) 

Mt.  Diablo  and  Santa  Cruz  Mts.  southward.  Apr.-May.  An  important 
bee-plant  in  Southern  California;  also  called  Ball  Sage,  Button  Sage  and  Blue 
Sage. 

S.  apiana  Jepson.  White  Sage.  Shrubby,  3  to  o  ft.  high,  the  branches  vir- 
gate;  leaves  mostly  very  white  above  and  below;  corolla  white,  its  tube  very 
short;  style  and  stamens  long-exserted. — Southern  California,  very  abundant 
and  a  famous  bee-plant,  producing  a  white  honey. — (S.  califoruica  Jepson. 
Audibertia  polystachya  Benth.) 

4.  S.  sonomensis  Greene.  Creeping  Sage.  Flowering  stems  almost  leaf- 
less and  scape-like,  4  to  8  in.  high,  ascending  from  a  leafy  mat-like  base;  leaves 
green  and  rugulose  above,  whitish  with  a  close  dense  tomentum  beneath,  oblong- 
or  obovate-spatulate,  crenulate,  petioled,  IV*  to  $V>  in.  long;  calyx  like  that 
of  S.  mellifera  but  the  prickly  teeth  of  the  larger  upper  lip  short;  corolla  light 
violet;  upper  lip  short,  of  two  erect  or  somewhat  retrocurved  lanceolate  lobes; 
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lower  lip  large,  much  prolonged  in  the  direction  of  tube,  the  lateral  lobes  acnte, 
short,  the  middle  lobe  with  its  orbicular-dilated  terminal  portion  turned 
abruptly  downward,  its  margin  denticulate  or  somewhat  fringed;  upper  (sterile) 
stamens  inserted  at  orifice  of  tube,  bristle-like,  divergent;  two  lower  (fertile) 
stamens  inserted  on  lower  lip  without  the  orifice,  ascending,  straight  (nearly  as 
long  as  the  corolla) ;  style  long  exserted. — (Audibertia  humilis  Benth.) 

Montane  species  at  middle  altitudes,  rare  but  widely  distributed  in  the  Coast 
Ranges  and  Sierra  Nevada  from  Mt.  Shasta  to  San  Diego  Co.  Also  called 
Ramona.      May. 

5.  S.  spathacea  Greene.  Crimson  Sage.  Coarse  herb  with  erect  simple 
stems  lty  to  2  ft.  high,  very  viscid  and  glandular-pubescent  or  -villous;  leaves 
broadly  oblong-ovate,  with  broadly  triangular-cordate  base,  more  or  less  doubly 
crenate  or  crenulate,  upper  surface  dark  green  and  rugulose,  under  surface 
whitened  with  a  close  short  tufted  tomentum,  4  to  8  in.  long,  on  petioles  2  or 
3  in.  long  or  some  of  the  cauline  sessile;  whorls  of  flowers  5  or  6  or  more,  sub- 
tended by  broadly  ovate  or  ovate-lanceolate  membranous  purplish  bracts;  calyx 
strongly  veined,  laterally  compressed  but  somewhat  inflated,  1  in.  long  or 
over,  i/»  in.  wide  at  the  broadest  part,  spathe-like,  deeply  slit  in  front  between 
the  two  cuspidate-tipped  teeth,  the  upper  concave  lip  much  larger,  3-<lentate 
with  the  middle  tooth  largest;  corolla  crimson,  1%  to  1V£»  in.  long;  upper  lip 
short,  nearly  erect,  emarginate;  lower  lip  spreading,  the  lateral  lobes  short, 
triangular,  acute,  the  middle  lobe  much  developed,  broadly  obcordate,  4  lines 
broad;  stamens  much  exserted;  lower  fork  of  the  connective  capillary,  1  line 
long;  rudiments  of  sterile  stamens  obvious. — (Audibertia  grandiflora  Benth.) 

('oast  Ranges  from  the  Vaca  Mts.  and  Mt.  Diablo  southward  to  Southern 
California.      Apr.-May.      A  fine  plant.      Also  called  Humming-bird  Sage. 

9.  ACANTHOMINTHA  Gray. 

Annuals  with  dentate  leaves  and  flowers  in  distinct  or  at  length  remote 
whorls,  each  whorl  subtended  by  a  pair  of  leaves  and  a  circle  of  broad  callous- 
margined  bracts  armed  with  needle-like  prickles.  Calyx  bilabiate;  upper  lip 
3-toothed,  the  teeth  aristate;  lower  lip  short,  2-cleft  into  oblong  acute  lobes. 
Corolla-tube  exceeding  the  calyx,  naked  within;  upper  lip  entire,  oblong;  lower 
lip  3-lobed,  the  middle  lobe  deeply  and  the  lateral  slightly  emarginate.  Sta- 
mens 4,  inserted  high  in  the  ample  throat;  lower  pair  fertile;  upper  pair  shorter 
with  imperfect  anthers.  Nutlets  smooth.  (Greek  acantha,  thorn,  and  mentha, 
mint.) 

1.  A.  lanceolata  Curran.  Stout  ish,  branching  from  the  base,  soft-pubescent, 
oily  and  ill-scented,  7  to  12  in.  high;  leaves  oblanceolate  or  oblong,  sparingly 
dentate,  tapering  at  base  into  a  slender  petiole;  bracts  elliptic -ovate,  5  lines 
long,  the  aristate  prickles  3  or  4  lines  long;  upper  lip  of  corolla  somewhat 
falcate-incurved,  cleft  at  apex;  lower  with  oblong  entire  lobes. 

Calaveras  Valley  (Alameda  Co.)  southward  to  Mt.  Hamilton,  Priest  Valley 
and  Monterey  Co.     June.      Cf.  Zoe,  iv,  156. 

10.  POGOGYNE  Benth. 

Low  sweet-aromatic  annuals  with  obovate  or  oblanceolate  leaves  narrowed 
into  a  petiole.  Whorls  crowded  into  dense  spikes  or  the  lower  whorls  distinct 
Kraets  and  calyx  hirsute.  Calyx  unequally  and  deeply  5-cleft,  the  two  lower 
teeth  longer;  tube  mostly  15-nerved;  throat  naked.  Corolla  straight,  tubular- 
funnelform,  blue  or  purplish;  upper  lip  erect,  entire;  lower  spreading,  with  3 
similar  oval  lobes.      Stamens  4,  with  anthers,  or  the  upper  shorter  pair  sterile. 
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Style  somewhat  exserted,  in  some  (perhaps  all)  species  flattened  above  and 
always  bearded.  (Greek  pogon,  beard,  and  gune,  female,  on  account  of  the 
hairy  style.) 

All  4  stamens  anther-bearing;  corolla  large,  much  longer  than  calyx:  bracts  conspicuously 
ciliate   with   white   hairs. 

Bracts    linear,    acute 1.    /'.    douglasii. 

Bracts    obtuse 2.    /\    parviflora. 

Lower    pair   of    stamens   anther-bearing,    the    upper    with    mere    rudiments    of    anthers    or 
none;  corolla  about  equaling   (scarcely  longer   than)    calyx;   bracts  sparsely   hairy. 

Plants  very  slender,  diffuse 3.  P.  serpylloidcs. 

Plants  stoutish,  erect 4.   P.  ziziphoroides. 

1.  P.  douglasii  Benth.  Cjmmonly  low  (4  to  6  in.  high)  and  branched 
from  the  base,  ofttimes  simple  and  as  much  as  2  ft.  high;  leaves  oblanceolate 
or  obovate  and  narrowed  to  a  petiole,  %  to  1 VI  in.  long ;  whorls  forming  a  dense 
terminal  spike,  often  with  a  single  accessory  whorl  in  the  adjacent  axil  below, 
or  sometimes  several  of  the  lower  axils  with  flowers;  bracts  cuspidate,  the 
margin  ciliate  with  white  hairs;  lower  divisions  of  calyx  twice  longer  than 
tube;  corolla  blue,  the  palate  white,  dotted  with  purple,  bristly,  7  to  9  lines 
long;  stigmas  subequal;  nutlets  smooth,  often  mottled,  minutely  hispid  at  the 
apex. 

Low  summer-dry  fields  that  have  been  overflowed  in  the  winter  season:  (.'oast 
Range  valleys  from  San  Luis  Obispo,  /Pajaro  and  Mt.  Diablo  to  Napa  Co., 
Santa  Rosa,  Ukiah,  Lake  Co.  and  eastward  to  the  Sierra  Nevada  foothills. 
Often  coloring  large  areas  in  May  and  June.  Style  flattened  above  and  hirsute- 
ciliate  on  the  margins  as  also  in  P.  ziziphoroides. 

2.  P.  parviflora  Benth.  More  slender  than  the  preceding;  bracts  mostly 
obtuse;  calyx-teeth  rather  broad,  the  lower  barely  longer  than  the  tube;  corolla 
scarcely  Vi  in.  long. 

About  San  Francisco  Bay. 

3.  P.  serpylloides  Gray.  Stems  many  from  the  base,  very  slender,  diffuse; 
leaves  obovate-oval  or  spatulate,  petioled,  2  to  4  lines  long;  whorls  except  the 
terminal  ones  distinct,  the  lower  with  few  or  even  solitary  flowers ;  bracts  sparse- 
ly, hairy;  calyx-lobes  all  longer  than  the  tube,  equaling  the  violet  or  bluish 
corolla;  corolla  1%  to  2  lines  long,  short-pubescent  outside;  sterile  stamens 
with  rudiments  of  anthers  or  with  none;  style  bearded  above  with  a  few  coarse 
hairs;  stigmas  very  unequal. 

Monterey  to  Humboldt  Co.,  common;  Sierra  Nevada;  Southern  California. 
May. 

4.  P.  ziziphoroides  Benth.  Stems  short,  commonly  several  from  the  base, 
4  to  6  in.  high;  leaves  obovate;  bracts  ciliate  with  white  bristly  hairs;  whorls 
below  distinct,  with  long  internodes,  above  forming  a  short  spike  or  sometimes 
capitate;  corolla  3  to  4  lines  long  (the  calyx-teeth  distinctly  shorter),  light 
purple,  the  center  of  lower  lip  with  white  and  dark  purple  markings;  2  lower 
stamens  with  large  anthers,  the  2  upper  with  very  small  anthers  or  none  and 
with  shorter  filaments;  stigmas  very  unequal. 

Sacramento  Valley  in  low  ground. 

11.  MELISSA  L. 

Lemon-scented  branching  perennial,  with  broad  dentate  petioled  leaves  and 
white  flowers   in   loose   axillary   clusters.      Calyx    narrowly   campanulate,    V 
nerved,   deflexed  in    fruit;   upper  lip  3-toothed,   the   lower   2-parted.      Cord 
exserted,   nearly  twice  as  long  as   the   calyx,   bilabiate,   the   upper  lip  ere 
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notched ;  lower  lip  spreading,  3-cleft.  Stamens  4,  converging  under  the  upper 
lip.      (Greek  mclissa,  a  bee,  these  insects  visiting  the  flowers  for  honey.) 

1.  M.  officinalis  L.  Garden  Balm.  Stems  somewhat  decumbent  at  base. 
*4  to  2  ft.  high;  stems  and  petioles  short- villous ;  leaves  hispidulous  above, 
truncate  at  base,  2%  in.  long  or  less,  the  petiole  %  to  Vj  as  long;  calyx-teeth 
unequal;  corolla  5  lines  long. 

Sparingly  naturalized:  Marin  Co.;  Santa  Rosa;  Guerneville. 

12.  MICROMERIA  Benth. 

Trailing  perennial  herbs.  Flowers  small,  white,  solitary  and  pediceled  in 
the  axils.  Calyx  tubular,  about  equally  5-toothed  and  striately  12  to  15-nervetL 
Corolla  bilabiate,  the  tube  straight,  shorter  than  or  exceeding  the  ealyi. 
Stamens  4,  all  anther-bearing,  shorter  than  the  corolla.  Style  beardless. 
(Greek  mikros,  small,  and  meros,  part,  on  account  of  the  small  size  of  the 
flowers.) 

1.  M.  chamissonis  (Benth.)  Greene.  Yerba  Buena.  Stems  slender.  1 
ft.  or  more  long;  herbage  slightly  pubescent;  leaves  round-ovate,  crenate, 
glandular-punctate,  especially  on  the  under  surface,  %  to  1  in.  long  or  lew, 
on  petioles  2  to  3  lines  long ;  flowers  about  4  lines  long ;  calyx  and  corolla  ex- 
teriorly short  hairy;  lower  pair  of  stamens  longer. — (M.  douglasii  Benth.) 

Common  in  woods  near  the  coast:  Humboldt  Co.;  Marin  Co.;  Berkeley;  San 
Francisco;  Belmont;  Monterey  and  southward  to  Southern  California.  June* 
Lower  pair  of  stamens  longer.     Rooting  by  stolons. 

13.  SPHACELE  Benth. 

Low  shrub  or  merely  suffrutescent.  Flowers  solitary  in  the  axils  of  the 
reduced  upper  leaves  thus  forming  a  leafy  raceme.  Calyx  campanulate,  deeply 
and  nearly  equally  5-toothed,  naked  within,  about  10  to  15-nerved,  reticulate- 
veiny,  conspicuously  inflated  and  membranous  after  flowering.  Corolla  large 
and  rather  showy,  with  4  short  spreading  lobes,  the  fifth  and  lowest  lobe  much 
longer  and  erect;  tube  broad,  a  hairy  ring  at  base  within.  Stamens  4,  some- 
what ascending;  filaments  naked;  anthers  somewhat  approximate,  the  cells 
diverging.  (Sphakos,  the  name  of  the  Greeks  for  Sage,  the  plants  of  this  genua 
having  similar  foliage.) 

1.  S.  calycina  Benth.  Pitcher  Sage.  Erect,  3  or  4  ft.  high,  pubescent 
or  even  somewhat  woolly;  leaves  very  veiny  or  scarcely  reticulated,  broadly 
ovate  to  oblong-ovate,  obtuse,  dentate  or  serrate,  the  base  entire  and  varying 
from  cordate  to  acute,  2  to  4  in.  long,  the  lower  on  petioles  Y>  in«  long,  tbe 
uppermost  sessile;  corolla  white  or  pink-tinted,  over  1  in.  long;  calyx  with 
triangular-lanceolate  lobes,  in  fruit  ovoid-inflated,  %  to  over  1  in.  long;  nutlets 
black,  finely  pubescent  but  smooth,  elliptical  in  outline,  nearly  2  lines  long. 

Hillsides  and  canons  of  the  Coast  Ranges:  Vaca  Mts. ;  Marin  Co.;  Mt. 
Diablo;  Belmont;  Monterey  and  southward  to  Southern  California.  May- 
June.     On  the  higher  ridges  the  leaves  are  small  and  very  rugose. 

14.  KOELLIA  Moench.     Mountain  Mint. 

Glabrous  or  canescent  perennial  herbs  with  white  flowers  in  densely  crowded 
whorls,  the  whorls  remote  and  leafy-bracted  or  the  uppermost  subtended  by 
a  pair  of  somewhat  reduced  leaves.  Calyx  oblong  or  tubular,  its  teeth  equal. 
Corolla-tube  little  exceeding  the  calyx;  upper  lip  almost  entire;  lower  3-cleft. 
Stamens  4,  nearly  equal.      (Koelle,  a  German  botanist  of  the  18th  century.) 

1.    K.  californica    (Torr.)  Kuntze.     Simple,  erect,  2  to  3*4  ft.  high;  leaves 
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ovate   to   ovate-lanceolate,   sessile,   seiinlale   alon^   llie  sides,   the   acuminate   apex 
and  rounded  or  cordate  base  entire,  :.»!._»    in.  lung  or  less;   calyx  pubescent,  the 
tips  of  the  teeth  very  woolly  exterioily;  corolla  sprinkled  exteriorly  with  resin 
dots,  its  throat  hairy. — (Pycnanthemum  calif ornicum  Torr.) 
Sierra  Nevada  and  Coast  Ranges.      July- Aug. 

15.  MONARDELLA  Benth. 

Annual  or  perennial  herbs,  for  the  most  part  pleasantly  fragrant.  Flowers 
in  heads;  heads  terminal  on  the  stems  or  branches,  subtended  by  broad  in- 
volucral  bracts,  which  are  often  more  or  less  colored.  Calyx  tubular,  narrow, 
15-nerved,  the  5  teeth  equal  or  nearly  so.  Corolla  glabrous  within,  rose- 
purple,  lavender  or  dull  white;  upper  lip  erect,  2-cleft,  the  lower  3-parted,  all 
the  lobes  linear  or  narrowly  oblong.  Stamens  4,  all  fertile,  strongly  or 
moderately  unequal,  exserted,  distant  and  straight.  (Diminutive  of  Monarda, 
on  account  of  its  resemblance  to  that  genus.) 

Annuals. 

Leaves  entire;  interior  species  or  at  least  not  of  the  seaward  ranges. 

Bracts    with    strong    transverse    ribs    from    the    midrib    to    the    conspicuous    marginal 
nerve,    the   spaces   between   the    ribs   silvery-scarious   or   transparent;    corolla-tube 

little     exserted 1.     M.     douglasii. 

Bracts   whitish-scarious,   the   ribs  converging   toward   the   apex,    at   least    in   the   inner 

bracts;  corolla-tube  much  surpassing  the  calyx 2.  M.  breweri. 

Leaves  undulate;  seacoast  species   3.   M.  undulata. 

Perennials. 

Leaves  ovate  to  lanceolate,  green  on  both  faces,  mostly  serrate 4.  M.  villosa. 

Leaves  rhomboidal  to  oblong,  green  on  the  upper,  white  on  the  lower  face,  entire.... 

5.   M.   viridis. 

1.  M.  douglasii  Benth.  Four  to  10  in.  high,  nearly  glabrous,  loosely 
branched;  leaves  narrowly  oblong  or  lanceolate,  abruptly  short-petioled,  the 
whole  about  1  in.  long;  heads  on  terminal  or  axillary  peduncles;  bracts  ovate 
and  ovate-lanceolate,  cuspidate,  with  strong  pinnate  ribs  which  are  confluent 
along  the  margin,  the  spaces  between  them  silvery-scarious;  corolla  deep 
purple,  the  tube  little  exserted  beyond  the  cuspidate  triangular-lanceolate 
calyx-teeth. 

Gilroy  Valley;  Alameda  and  Contra  Costa  cos.  Remarkable  for  its  fen- 
estrate bracts. 

2.  M.  breweri  Gray.  Six  in.  high,  finely  scabrous-pubescent;  leaves  ob- 
long or  narrowly  ovate,  short-petioled,  the  lower  over  1  in.  long;  bracts  broadly 
ovate,  abruptly  acuminate-cuspidate,  whitish-scarious,  the  outer  pinnately  7 
to  9-ribbed,  the  inner  with  the  ribs  parallel  and  converging  to  the  point; 
calyx-teeth  triangular-lanceolate,  not  cuspidate;  corolla  rose-color  or  rose- 
violet,  the  tube  much  surpassing  the  calyx. 

Corral  Hollow  X inner  South  Coast  Ranges),  "plant  very  fragrant,"  Brewer. 

M.  lanceolata  Gray.  Mustang  Mint.  Simple  or  sparingly  branched  above, 
%  to  2%  ft.  high;  bracts  herbaceous,  often  turning  reddish;  calyx-teeth 
merely  acute;  corolla  rose-purple,  its  lobes  very  long  and  narrow. — Sierra 
Nevada  foothills  and  middle  altitudes.  M.  candicans  Benth.  Bracts  ovate, 
with  parallel  greenish  nerves  and  white-scarious  margins;  calyx-teeth  white, 
acute,  flowers  white. — Sierra  Nevada  foothills.  M.  leucocephala  Gray. 
Very  similar  to  the  last,  but  the  bright  white  bracts  are  more  nearly  orbicular 
and  the  calyx-teeth  are  subulate,  rough-hispidulous,  and  recurved. — Merced 
plains  of  the  San  Joaquin  Valley. 

3.  M.  undulata  Benth.  Loosely  branched,  5  to  9  in.  high ;  stems  reddish 
brown,  puberulent;  leaves  thickish,  oblong-oblanceolate  or  linear,  obtuse,  nar- 
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rowed  at  base,  undulate-margined,  1%  in.  long  or  less;  bracts  villous,  broadly 
ovate  or  almost  round,  thin,  and  somewhat  scarious,  whitish  or  pinkish,  obtuse 
or  acute,  without  cross  veinlets  between  the  parallel  nerves;  calyx-teeth 
triangular,  or  somewhat  oblong,  not  cuspidate;  corolla  rose-purple. 

Hills  near  the  sea:  Pt.  Reyes,  San  Francisco  and  southward  to  Southern 
California.     June. 

4.  M.  villosa  Benth.  Coyote  Mint.  Stems  mostly  simple,  clustered, 
tough  or  somewhat  suffrutescent  at  base,  %  to  1%  ft.  high;  herbage  finely 
pubescent;  leaves  green  on  both  faces,  round-ovate  to  lanceolate,  entire  or 
more  commonly  serrate,  %  to  1  in.  long,  on  petioles  2  or  3  lines  long;  bracts 
ovate,  foliaoeous,  pinnately  veined;  flowers  purple  to  pink,  or  dull  white. 

Coast  Eanges  on  dry  rocky  hills;  in  typical  form  near  the  sea,  San  Fran- 
cisco, Monterey  and  Santa  Lucia  Mts.  Varying  greatly  in  pubescence,  foliage 
and  general  aspect.  Var.  interior  Jepson.  Leaves  coarsely  few-toothed,  the 
teeth  sometimes  salient;   heads  large. — Vaca  Mts. 

5.  M.  viridis  Jepson.  Suffrutescent,  diffuse,  the  stems  2  or  3  ft.  long; 
leaves  rhomboidal  to  oblong-obtusish,  narrowed  at  base  to  a  slender  petiole, 
the  whole  %  to  1*4  in.  long,  bright  green  on  the  upper  face,  white-lanate  on 
the  lower;  heads  on  long  and  almost  naked  peduncles;  bracts  thick;  flowers 
lavender-color. 

Napa  Range. 

16.    LYCOPUS  L.    Water  Horehound. 

Perennials  of  low  grounds  or  river  marshes,  similar  to  Mentha,  but  bitter 
and  much  less  aromatic.  Flowers  small,  white  or  whitish,  in  sessile  capitate 
glomerules,  apparently  whorled,  the  upper  axils  flowerless.  Calyx  campanulate, 
4  to  5-toothed  (naked  in  the  throat).  Upper  lobe  of  corolla  entire.  Fertile 
stamens  2,  the  upper  pair  without  anthers,  the  tips  of  the  filaments  in  ours 
thickened.  Nutlets  with  thickened  margins.  (Greek  lukos,  wolf,  and  pous, 
foot,  perhaps  on  account  of  the  shape  of  the  leaves  in  the  original  species.) 

Leaves   petioled,   irregularly  and   incisely   toothed 1.   L.  americanus. 

Leaves    sessile,    regularly    serrate 2.    L.    lucid**. 

1.  L.  americanus  Muhl.  Stem  erect,  branching  above,  2  to  3  ft.  high, 
very  acutely  4-angled,  from  creeping  rootstocks,  not  bearing  stolons;  herbage 
nearly  glabrous;  leaves  broadly  or  narrowly  lanceolate,  incisely  toothed  or 
laciniate-pinnatifid,  narrowed  at  base  into  a  slender  petiole,  1%  to  2  in.  long; 
calyx-teeth  acute;  rudiments  of  sterile  stamens  conspicuous;  inner  angle  of 
nutlet  granulose  at  apex. — (L.  sinuatus  Ell.) 

Lower  Sacramento  River;   San  Francisco.     Sept.-Oct. 

2.  L.  lucidus  Turcz.  Stems  stoutish,  not  so  sharply  angled,  perennial  br 
stolons;  leaves  broadly  or  narrowly  oblong,  coarsely  and  incisely  toothed, 
sessile,  the  lower  3  in.  long  and  %  in.  wide,  the  upper  reduced;  calyx-teeth 
attenuate-subulate. 

Salt  marshes:   Saisun;  Benicia;   San  Francisco.     Aug. 

17.  MENTHA  L.    Mint. 

Very  odorous  perennial  herbs,  mostly  with  slender  creeping  rootstocks, 
usually  tomentose  or  hairy  and  with  rather  small  flowers  in  whorls,  which 
are  either  remote  or  spicate  or  capitate.  Calyx  campanulate  or  short-tubular, 
commonly  5-toothed,  nearly  regular,  or  bilabiate.  Corolla  with  a  short  tube; 
upper  lip  emarginate,  scarcely   or  not  at  all  larger  than  the  3-lobed  lower 
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one.      Stamens   4,   eroct    a n<l    nearly   equal.      Nutlets   smooth.      (Ancient   (ireek 
name.) 

Flower-whorls  in  the  leaf  axils,  distinct. 

Herbage   commonly    light   green;    branches   leafy    to   the    ends;    calyx-teeth    similar   and 

equal  or  nearly  so 1.   Al.  canadensis. 

Herbage  somewhat  grayish;  leaves  toward  the  end  of  the  branches  reduced  and  incon- 
spicuous; calyx-teeth  dissimilar,  the  2  lower  lanceolate-subulate 2.  M.  pulegium. 

Flower-whorls  in  terminal  spikes  or  some  in  the  upper  leaf  axils. 

Leaves  pctioled;    spikes  thick,  dense  or  little  interrupted 3.    M.  piperita. 

Leaves  sessile  or  nearly  so;  spikes  slim,  mostly  interrupted 4.  M.  spicata. 

1.  M.  canadensis  L.  Tule-mint.  Perennial  by  suckers;  stems  often 
several  ft.  long,  simple  or  much  branched;  herbage  tomentose-pubescent, 
sometimes  almost  hoary,  more  commonly  greenish;  leaves  oblong-lanceolate, 
sharply  serrate,  tapering  at  base  into  a  petiole,  1%  to  2  in.  long;  whorls 
of  flowers  often  shorter  than  the  petioles  of  the  leaves;  calyx  pubescent,  its 
teeth  *4  to  %  as  long  as  the  tube. — (Hedeoma  purpurea  Kell.  Micromeria 
purpurea  Gray.) 

Common  in  marshes:  lower  Sacramento  and  lower  San  Joaquin;  San  Fran- 
cisco Bay.    Aug.-Sept.    Cymes  sometimes  raised  out  of  the  axils  on  peduncles. 

2.  M.  pulegium  L.  Pennyroyal.  Stems  1  to  2  ft.  long,  erect  or  pros- 
trate and  rooting  at  the  joints;  herbage  pubescent  with  short  white  hairs; 
leaves  elliptic-  to  oblong-ovate,  serrate  or  entire,  petioled,  %  to  1  in.  long; 
whorls  dense,  the  leaves  smaller  or  inconspicuous  towards  the  ends  of  the 
branches;  3  upper  calyx-teeth  triangular,  acute;  2  lower  lanceolate-subulate, 
ciliate-bristly. 

Introduced  European  mint:  Sonoma  Co.;  Marin  Co.;  islands  of  the  lower 
San  Joaquin. 

3.  M.  piperita  L.  Peppermint.  Stems  erect,  strict  and  unbranched  be- 
low the  terminal  inflorescence;  herbage  glabrous;  leaves  ovate-oblong  to 
oblong-lanceolate,  acute,  sparsely  and  sharply  serrate,  distinctly  petioled; 
spikes  dense,  scarcely  interrupted;  calyx  resinous-glandular;  corolla  white 
with  a  pink  tinge. 

Along  streamlets  in  low  fields:  Berkeley;  Haywards;  Alvarado.  Sept. 
Naturalized  from  Europe. 

4.  M.  spicata  L.  Spearmint.  Similar  to  the  preceding;  leaves  sessile 
or  subsessile;  flower-whorls  crowded;  spikes  very  narrow,  leafless,  commonly 
interrupted;  calyx  campanulate,  its  teeth  subulate,  nearly  as  long  as  tube. — 
(M.  viridis  L.) 

Bather  common  in  wet  places:  Berkeley;  Napa  Valley;  Lake  Co.  Natural- 
ized from  Europe. 

SOLANACEAE.    Nightshade  Family. 

• 

Ours  herbs  with  alternate  leaves.  Flowers  complete  and  regular.  Ped- 
uncles terminal  or  axillary,  bearing  an  umbel,  cyme  or  panicle,  or  a  solitary 
flower.  Calyx  5-cleft  or  toothed,  usually  persistent.  Corolla  5-lobed,  the 
lobes  valvate  or  imbricate  and  mostly  plicate  in  the  bud.  Stamens  5,  inserted 
on  the  corolla  and  alternate  with  its  divisions.  Ovary  superior,  2-celled; 
style  1;  stigma  entire  or  sometimes  2-lobed.  Fruit  a  berry  or  capsule. — 
Datura  has  a  falsely  4-celled  capsule.  Nicotiana  glauca  is  a  soft-woody  shrub. 
(A  family  distinguished  on  the  whole  by  its  poisonous  or  acrid  properties; 
includes  such  cultivated  plants  as  Chilies,  Cayenne  Pepper,  Tomato,  Potato, 
Ground  Cherry,  Bitter-sweet,  Belladonna,  and  Petunia.) 
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Corolla  tubular  or   funnclform;   fruit   a  capsule. 

Capsule  2-celled,  smooth ;  flowers  in  a  terminal  panicle 1.  Nicotuha. 

Capsule   falsely  4-celled,   prickly:    flowers  solitary,   very  large 2.    Datuea. 

Corolla  rotate;   fruit  a  berry;   flowers  in  umbels  or  cymes 3.  Solajium. 

1.  NICOTIAN  A  L.    Tobacco. 

Heavy  scented  usually  viscid-pubescent  herbs  (except  one)  with  entire 
leaves  and  panicled  flowers.  Calyx  persistent,  more  or  less  investing  the 
fruit,  5-toothed  or  -lobed.  Corolla  funnelform  or  salverform,  plicate  and 
somewhat  imbricate  in  the  bud.  Filaments  filiform,  mostly  included.  Ovary 
2-celled,  with  large  and  thick  placentae.  Fruit  a  smooth  2-celled  capsule, 
septicidal,  and  the  valves  promptly  2-cleft  at  apex,  thus  seeming  as  if  4-valved. 
Seeds  small,  numerous.  (Jean  Nicot,  1530-1600,  French  diplomat  and  author 
of  the  most  ancient  dictionary  of  the  French  language,  but  more  celebrated 
as  having  introduced  tobacco  into  France  from  Portugal.) 

Annuals;    flower  white. 

Cauline  leaves  sessile;  calyx-teeth  as  long  as  tube;  corolla-limb  broad....  1.  JV.  bigelovh. 

Cauline  leaves  petioled;  calyx-teeth  commonly  short,  W  to  J3  as  long  as  tube;  corolla- 
limb  narrow    * 2.   N.   attenuata. 

Shrub;  flowers  yellow;  throat  of  corolla  constricted  under  the  narrow  limb.. 3.  N.  glwca. 

1.  N.  bigelovii  Wats.  Stem  simple  at  base  and  branched  above,  or 
branched  near  the  base,  iy2  to  2  ft.  high;  herbage  with  glandular  indument, 
very  ill-smelling;  radical  leaves  oblong-ovate,  acute,  petioled;  cauline  similar, 
sessile  (the  lower  sometimes  petioled),  often  contracted  above  the  middle  into 
a  lanceolate  apex,  the  uppermost  lanceolate;  flowers  few,  mostly  remote  along 
the  branches;  calyx  with  slender  teeth  as  long  as  the  tube;  corolla-tube  1% 
in.  long,  the  limb  1  in.  wide;  filaments  unequally  inserted  high  in  the  tube, 
glabrous;  capsule  obtuse,  shorter  than  the  calyx. 

Flood-plains  of  rivers  and  open  valley  floors  from  the  North  Coast  Ranges 
and  Sacramento  Valley  southward  to  Southern  California.  Flowers  closing 
during  the  day  and  opening  in  the  evening.  This  and  the  next  used  by  the 
Indians  as  a  smoking  tobacco;  some  of  the  tribes  certainly  cultivated  it, 
this  being  their  only  strictly  agricultural  practice. 

2.  N.  attenuata  Torr.  TIabit  of  the  preceding;  glandular-pubescent  and 
odorous  much  as  the  preceding;  lower  leaves  broadly  ovate,  the  upper  varying 
to  narrowly  lanceolate,  all  petioled;  flowers  many,  disposed  in  clusters  along 
and  terminating  the  branches;  calyx-teeth  triangular-lanceolate,  *4  or  %  the 
length  of  the  calyx-tube,  rarely  subulate  and  as  long;  corolla-tube  1  in.  long, 
with  narrow  limb  3  to  5  lines  in  diameter;  filaments  equally  inserted  low  down 
in  the  tube,  pubescent  below  the  middle;  capsule  longer  than  the  calyx,  at 
least  in  the  forms  with  short  calyx-teeth. 

Common  throughout  California,  especially  towards  the  interior  and  south- 
ward.    July-Nov.     Vespertine  as  the  last. 

3.  N.  glauca  Graham.  Tree  Tobacco.  Soft-woody  evergreen  shrub  6 
to  15  ft.  high,  very  slender  and  loosely  branching,  with  glabrous  and  glaucous 
herbage;  leaves  ovate,  entire,  8  in.  long,  on  petioles  4  in.  long;  uppermost 
leaves  reduced,  ovate  to  oblong;  flowers  in  terminal  panicles;  calyx  unequally 
5-toothed,  1V2  in.  long;  corolla  iy2  in-  long,  its  tube  dilated  above  summit 
of  the  calyx,  the  stamens  inserted  at  this  point;  throat  of  corolla  constricted 
just  below  the  short  shallowly  5  (occasionally  4) -lobed  limb;  anthers  and 
stigma  in  throat  of  corolla;  ovary  seated  on  a  yellowish  disk;  capsule  oblong, 
*/2  in.  long. 

Introduced  from  southern  South  America  and  becoming  common   in  waste 
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places  about  interior  towns  and  along  the  flood-beds  of  interior  streams:  Alamo 
Creek;  Napa  Valley;  south  to  the  Little  Sur  River,  thence  east  to  the  Arroyo 
Los  Gat 08  near  Coalinga  and  throughout  the  San  Joaquin.  Herbage  more 
or  less  poisonous  to  cattle. 

2.  DATURA  L.    Thorn  Apple. 

Coarse  rank-smelling  herbs.  Leaves  large,  ovate,  mostly  sinuate-dentate, 
petioled.  Flowers  large,  solitary  on  short  peduncles  in  the  forks  of  the 
branching  stem.  Calyx  tubular,  5-toothed,  in  our  species  at  length  cutting 
through  near  the  base,  the  lower  part  persisting  as  a  collar  or  rim  beneath 
the  capsule.  Corolla  funnelform  with  ample  limb,  convolute-plicate  in  the 
bud.  Stamens  included;  filaments  long.  Stigma  bilamellate.  Capsule  prickly 
or  spiny,  4-valved  from  the  top  or  the  valves  indefinite.  The  placentae  project 
from  the  axis  into  the  middle  of  the  cells  and  connect  with  the  walls  by  a 
partition  imperfect  at  the  top  and  thus  form  a  falsely  4-celled  ovary  and 
capsule.     (The  Hindoo  name,  dhatura.) 

Calyx  not  prismatic,  tubular;  corolla  large  (6  to  8  in.  long);  capsule  nodding  on  the  short 
recurved  pedicel,  indefinitely  valved  or  bursting  irregularly,  the  subtending  persistent 

base  of  the  calyx   rotate   1 .   D.   meteloidcs. 

Calyx  prismatic;  corolla  small   (4   in.   long  or  less);  capsule  erect,  definitely  4-valved,   the 
subtending  persistent  base  of  the  calyx  reflexed. 

Corolla  purple;  prickles  subequal * . . .  .2.  D.  tatula. 

Corolla  white;   prickles  very   unequal 3..  D.   stramonium. 

1.  D.  metcloides  DC.  Tolguacha.  Erect  branching  plant,  2  or  3  ft. 
high;  calyx  with  5  lanceolate  teeth;  corolla  white,  tinged  with  violet,  its 
limb  3  to  6  in.  wide,  provided  with  5  slender  teeth  y*  to  %  in.  long;  anthers 
white,  6  lines  long;  capsule  globose,  1  in.  long,  densely  prickly,  indefinitely 
valved  or  bursting  irregularly,  the  calyx-rim  rotate  about  base  of  the  capsule; 
prickles  short  (often  only  2  lines  long),  dilated  and  pubescent  at  base;  seeds 
2  lines  long,  light-colored,  flat,  smoothish,  with  a  cord-like  margin. 

Sandy  valley  lands;  Sacramento  Valley  to  Southern  California,  thence  east- 
ward. The  active  poison  was  used  by  some  of  the  native  tribes,  the  whole 
plant  being  ground  up  and  mixed  with  water  to  form  a  drink. 

2.  D.  tatula  L.  Purple  Thorn- Apple.  Plants  1  to  2  ft.  high;  stems 
purplish;  corolla  purplish.  3  to  4  in.  long,  the  limb  2  in.  wide  or  less;  anthers 
purple,  2  lines  long;  capsule  ovoid,  with  many  very  stout  subequal  prickles; 
calyx-rim  reflexed  from  base  of  capsule;  seeds  thickish,  brown,  finely  pitted 
and  rugose,  or  with  umbilicate  markings. 

Naturalized  from  Tropical  America;  not  common  but  widely  distributed: 
Russian  River,  Monterey,  San  Bernardino.     More  or  less  poisonous. 

3.  D.  stramonium  L.  Stramonium.  Similar  to  the  preceding,  but  the 
stems  greenish  and  the  flowers  white;  capsule  with  few  prickles,  the  lower 
much  shorter  than  the  very  stout  upper  ones  which  are  %   in.  long. 

Introduced  and  widely  distributed  but  not  common.     Poisonous. 

3.  SOLANUM  L.    Nightshade. 

Herbs  or  sometimes  suffrutcscent.  Flowers  in  umbels  on  short  lateral  or 
terminal  peduncles.  Calyx  5-parted.  Corolla  rotate,  5-lobed,  with  scarcely 
any  tube.  Anthers  almost  sessile,  lightly  connate  into  a  cylinder  surrounding 
the  style,  opening  by  a  small  pore  at  the  apex  or  longitudinally  dehiscent. 
Fruit  a  berry  with  several  seeds.  (Latin  name  of  the  Nightshade,  fron* 
solamen,  quieting.) 
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Annual;  peduncles  longer  than  the  pedicels;  corolla  small,  5 -cleft 1.  5.  nigrum. 

Perennial;  peduncles  much  shorter  than  the  pedicels  or  almost  none;  corolla  larger, 
5-angled  or  -lobed,  with  greenish  glands  at  base. 

More  or  less  suffrutescent;  pubescence  tomentose,  of  branched  hairs.. 2.  5*.  umbeUiferun. 

Herbaceous  or  nearly  so;  pubescence  viscid,  of  simple  hairs 3.  S.  xontii 

1.  S.  nigrum  L.  var.  douglasii  Gray.  Black  Nightshade.  Low  spread- 
ing annual  often  several  ft.  across,  dark  green  and  glabrous,  more  or  le» 
conspicuously  scabrous  on  the  angles  of  the  stem;  leaves  elliptic-ovate,  acute, 
narrowed  to  a  petiole,  entire,  toothed  or  angulate-sinuate,  1  to  3  in.  long  or 
the  very  lowest  5  in.  long;  corolla  small,  whitish,  aging  to  purplish,  2  to  3 
lines  broad,  its  segments  oblong- lanceolate  and  ciliolate  toward  the  apex; 
filaments  and  style  pubescent;  fruiting  peduncles  %  in.  long  or  more,  bearing 
3  to  5  berries  on  more  or  less  recurved  pedicels ;  berries  blue-black,  nearly  as 
large  as  peas,  poisonous. 

Waste  ground,  commonly  in  shade  or  in  moist  places,  flowering  through  the 
summer  into  early  winter.  One  or  2  flowers  of  a  cluster  sometimes  hate 
only  4  stamens.  Plants  from  the  south  (Monterey  to  Southern  California) 
have  corollas  5  lines  wide. 

S.  tuberosum  L.,  the  Common  Potato,  with  leaves  pinnate  and  large  and 
minute  leaflets  intermixed,  is  occasionally  found  beyond  the  boundaries  of 
cultivated  fields. 

2.  S.  umbelliferum  Esch.  Blue  Witch.  More  or  less  suffrutescent,  2  to 
3  ft.  high,  the  stems  deep  green,  mostly  5-angled  or  -ridged;  herbage  finely 
pubescent-tomentose,  the  hairs  branched;  leaves  elliptic-ovate,  rarely  pinnatifid 
at  base,  1  to  2  in.  long  or  less,  thickish,  on  petioles  2  to  3  lines  long;  peduncles 
short  or  almost  none;  pedicels  4  to  8  lines  long;  calyx  5-lobed;  corolla  blue, 
sometimes  white,  10  lines  broad,  shallowly  5-lobed  with  5  pairs  of  greenish 
glands  near  the  base;  anthers  2  lines  long,  the  filaments  merely  evident; 
berry  when  fully  ripe,  dull  white  with  a  greenish  zone  toward  the  base,  4  to 
8  lines  in  diameter. 

Hill  country  of  the  Coast  Ranges,  especially  along  gulches  or  in  canons 
toward  the  coast  (apparently  not  in  inner  Coast  Ranges) ;  Sierra  Nevada  foot- 
hills.    May-June,  but  often  flowering  all  the  year. 

3.  S.  xantii  Gray.  Stems  herbaceous,  several  to  many  from  a  perennial 
base,  erect  or  decumbent,  mostly  simple,  slender  and  sparsely  leaved,  1%  to 
2  ft.  long;  pubescence  somewhat  viscid  and  of  simple  hairs;  leaves  thinnish, 
elliptic-ovate,  at  base  obtuse,  truncate  or  subcordate,  on  petioles  5  lines  long 
or  less ;  flowers  few  in  an  umbel,  light  azure  or  fading  darker  blue,  5  to  6 
lines  in  diameter. 

Vaca  Mts.  to  Southern  California,  where  common,  the  flowers  a  full  inch 
in  diameter;   also  in  the  Sierra  Nevada  at  middle  elevations.     Mar.-May. 

SCROPHULARIACEAE.    Figwort  Family. 

Ours  herbs  excepting  Diplaeus  and  some  species  of  Pentstemon  and  Cas- 
tilleia.  Leaves  simple,  entire  or  toothed,  rarely  parted  or  pinnatifld.  Flowers 
complete.  Stamens  4,  in  2  pairs  (one  pair  shorter  than  the  other),  or  one 
pair  sterile,  or  stamens  2  only,  always  inserted  on  the  corolla.  Verbascum  has 
5  perfect  stamens  and  in  several  genera  the  fifth  stamen  is  present  as  a  sterile 
filament  or  rudiment.  Corolla  commonly  bilabiate  (sometimes  nearly  regular 
and  4  or  5-lobed)  ;  upper  lip  2-1obed  or  with  a  snout-like,  hooded  or  hooked 
prolongation  (galea)  ;  lower  lip  .'l-lobed,  frequently  3-saecatc.  Calyx  syn- 
sep.'ilmiH  or  sometimes  clmrisepalous.  Ovary  superior,  2-celled ;  style  1;  stigma 
2- lobed  or  entire.      Fruit  a  2-celled,  2-valvcd  capsule,  with  septicidal  or  locu- 
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hcidal  dehiscence,  or  opening  near  the  apex  by  pores;  seeds  numerous  or  often 
few,  with  a  minute  mostly  straight  embryo  in  abundant  endosperm. — An 
important  family  biologically,  the  species  in  California  numerous,  and  many 
of  them  the  showiest  of  West-American  plants.  All  of  the  Californian  genera 
are  represented  in  the  region  of  San  Francisco  Bay  save  the  monotypic  annual 
Mohavea,  of  the  Mohave  Desert;  this  allied  to  Antirrhinum  but  fertile  stamens 
only  2.  Few  extra-limital  species  are  here  noted,  since  as  a  whole  they  are 
to  be  recognized  only  by  critical  marks. 

A.  Leaves  alternate;  anther-bearing  stamens  5. 

Corolla  nearly  regular,  rotate,  with  short  tube;  filaments  (or  some  of  them)  very  hairy.. 

1.    Verbascum. 

B,  Leaves  opposite,  or  the  upper  sometimes  alternate;  anther-bearing  stamens  less  than  5. 

Corolla  with  a  spur  or  sac  at  base  of  tube  on  lower  side,  often  with  a  prominent  palate 
nearly  closing  the  throat;  stamens  4,  all  with  anthers;  capsule  opening  by  pores 
or  chinks  near  the  apex. 

Corolla-tube  with  a  sac  at  base;  palate  closing  the  throat 2.  Antirrhinum. 

Corolla-tube  with  a  spur  at  base;  palate  seldom  closing  the  throat 3.  Lin  aria. 

Corolla  without  spurs  or  sacs  at  base  of  tube,  bilabiate  to  nearly  regular;  upper  lip  not 
galeate;   capsule   valvate. 
Stamens  with  anthers  4;  fifth  stamen  present  as  a  sterile  filament,  scale,  or  mere  gland. 
Annuals;  fifth  stamen  present  as  a  rudiment  or  gland. 
Corolla    strongly    declined,    strongly    bilabiate;    middle    lobe    of    lower    lip    folded 

lengthwise  into  a  sac  enclosing  the  stamens  and  style. 4.  Collinsia. 

Corolla    minute,    little   declined,    the   lobes    rotatcly    spreading;    some    cauline    leaves 

ternately  divided  or  parted    5.   Tonella. 

Perennials. 

Corolla  short,  inflated,  with  4  lobes  erect  and  1   rcflexed;  sterile  stamen  adnate  to 

upper    lip    . .6.    Scrophularia. 

Corolla  tubular,   from   strongly  to  obscurely  bilabiate;   sterile  filament   conspicuous, 

about  equaling  the  fertile  ones    7.   Pentstemon. 

Stamens  4,  all  with  anthers  (except  no.   10) ;  fifth  stamen  wholly  absent. 
Calyx  3-toothed. 

Corolla  tubular  or  funnel  form,   often  elongated. 
Calyx  5-angled,  plicate-carinate  or  prismatic. 

Shrubs    8.    Diplacus. 

Herbs    9.    Mimulus. 

Calyx   not    prismatic,    slightly    5-sulcatc;    stamens    4,    2    fertile;    annual 

10.      MlMKTANTIIK. 

Corolla  open-campanulate;  stems  creeping,  bearing  tufts  of  leaves  and  flower-scapes; 

diminutive   annual 11.    Limosklla. 

Calyx   of   5   almost   distinct   sepals;    stems   creeping;    perennial 12.    Monniera. 

Stamens   with    anthers    2;    sterile    pair    present    or    none;    corolla    little    or    not    at    all 
bilabiate. 
Calyx  of  5   almost  distinct  sepals;   corolla   tubuhir. 

Corolla-lips  nearly  equal;    sterile  filaments  short  or  none 13.    (Iratiola. 

Lower  lip  of  corolla  larger  than  upper;    sterile  filaments   forked...  14.     Ilvsanthes. 
Calyx    4-parted;    corolla   4-lobed. 

Stamens   4,   2  sterile;   corolla   broadly   campanulate;   leaves   in   a    radical   tuft 

15.   Syntiivris. 
Stamens  2;  corolla  subrotate;  leaves  mainly  cauline 16.   Veronica. 

C.   Leaves  alternate;  stamens  4    (2   in   some  Cordylanthi),   all  anther-bearing. 

Corolla    tubular,    strongly   bilabiate,    upper   lip   narrow,    concave   or    galeaie    and   enclosing 

the  stamens  and  style. 

Calyx  tubular,  laterally  compressed,  cleft  before  and  behind,  the  lobes  entire  or  2 -cleft: 

upper    lip    of    corolla    long    and    narrow,    very    much    longer    than    trie    very    small 

3-toothed  lower  lip;  bracts  mainly  with  colored  tips;  ours  perennials  except  one.... 

17.    Cast i li. ». iv 

Calyx   tubular  campanulate.   4-clt-ft:    upper   lip   (galea)   of  corolla   similar   to   no.    17,   but 

not  so  greatly  or  not  at  all  exceeding  the   inflated   3-saccate  lower  one;   bracts  with 

or  without  colored  tips;  ours  annuals 18.   Orthocar- 

Calyx    spathe-like,    of    2    distinct    leaf  like    divisions    (or    the    upjier    division    want) 
corolla-lips    of    nearly    equal     length;     bracts     never    colored,     annual* 

Y).    C-'KDYLAHI 
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Calyx   narrowly,  campanulate,    2    to    5-toothed,    the   orifice   often    oblique;   corolla  with 
narrow    tube,    strongly    bilabiate;    upper    lip    (galea)    long,    arched;    lower  lip  of  3 

small    lobes;   bracts   purple  or   with    foliaceous    (green)    tips;    perennials 

20.  Pedicvlaxis. 

1.  VERBASCUM  L.    Mullein. 

Usually  biennial  herbs  with  tall  virgate  stems  and  alternate  leaves.  Flowers 
ephemeral,  in  spikes  or  racemes.  Calyx  5-parted.  Corolla  rotate,  with  5  nearlj 
equal  segments,  ours  commonly  yellow.  Stamens  5,  all  with  anthers;  all  of 
the  three  posterior  filaments  woolly-bearded.  Stigma  undivided  or  bilamellate. 
Capsule  septicidally  2-valved,  the  valves  cleft  at  apex  and  the  septa  parting 
from  the  persistent  axis,  releasing  many  pitted  or  roughened  seeds.  (Cor- 
rupted from  Barbascum,  the  old  Latin  name.) 

Plants   very   woolly ;    flowers    sessile 1.    V.  thapsus. 

Plants  with   green   herbage;   flowers  pediceled 2.    V.  blattaria. 

1.  V.  thapsus  L.  Common  Mullein.  Stout,  densely  woolly,  3  to  6  ft. 
high;  radical  leaves  6  to  12  in.  long,  obovate-lanceolate  or  -oblong;  cauline 
leaves  oblong,  entire  or  crenate,  crowded,  the  stem  winged  by  their  very 
decurrent  bases;  flowers  in  a  very  long  dense  simple  spike;  spike  1  ft.  long 
or  more,  and  1*4  in.  thick,  sometimes  with  one  to  several  short  spikes  at 
base;  lower  filaments  mostly  naked. 

Stream  beds  of  interior  water  courses,  or  waste  places  about  old  dwellings: 
North  Coast  Ranges;  very  common  in  the  Sierra  Nevada.  Naturalized  from 
Europe.     June-Aug. 

2.  V.  blattaria  L.  Moth  Mullein.  Slender,  2  to  4  ft.  high;  herbage 
green  and  glabrous,  or  the  inflorescence  glandular-pubescent;  leaves  not  decur- 
rent, 4  in.  long  or  less;  upper  leaves  ovate  or  ovate-lanceolate,  dentate,  cor- 
date-clasping; lower  leaves  oblong,  more  coarsely  toothed  or  pinnatifid,  the 
basal  ones  narrowed  to  a  short  winged  petiole;  flowers  yellow  or  white,  1  in. 
broad,  in  a  long  loose  simple  raceme;  pedicels  longer  than  the  calyx;  filaments 
all  bearded  with  violet  woolly  hairs. 

Introduced  from  the  Old  World:  St.  Helena;  Redwood  Peak  (Zoe,  iv,  156); 
lower  San  Joaquin;   Lake  Co.;   and  Sierra  Nevada  foothills. 

2.  ANTIRRHINUM  L.    Snapdragon. 

Annual  or  perennial  herbs  with  the  lower  leaves  opposite  and  the  upper 
leaves  alternate.  Corolla  gibbous  or  saccate  at  base  on  lower  aide;  palate 
closing  the  throat.  Capsule  dehiscing  by  pores  at  the  base  of  the  style;  style 
(in  our  species)  persistent  and  of'en  deflexed.  (Greek  anti,  like,  and  rhinon, 
nose,  because  of  the  snout-like  flowers.) 

Perennials;    no    tendril-like    branches. 

Leaves  linear;   sepals    J-j    the   length   of  the  corolla 1.  A.  xirga. 

Leaves  lanceolate;  sepals  equaling  or  shorter  than  the  corolla 2.  A.  glandulosum. 

Annuals;    branches   or    peduncles   disposed    to   be    prehensile. 

Peduncles   about    1    line   long;    branchlets   slender   or   filiform,    at   length    twisting 

3.   A.  vagans* 

Peduncles   2   to   3   in.    long,    filiform,    prehensile 4.    A.   strictum. 

1.  A.  virga  Gray.  Erect  with  many  virgate  stems  from  a  perennial  base, 
21/L>  to  5  ft.  high,  glabrous;  leaves  linear,  2  to  3%  in.  long,  sessile;  flowers 
red-purple  in  a  mostly  secund  raceme,  with  subulate  bracts;  sepals  ovate,  acute, 
moderately  unequal,  scarcely  half  the  length  of  the  corolla;  corolla  6  to  7  lines 
long,  the  sac  at  base  lnamiuaeform ;  lower  pair  of  filaments  dilated  at  apex, 
all  geniculate  at  the  very  base  and  all   hairy,  especially   at  the   geniculatiou 
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or  knee;  capsule  dehiscing  by  pores  at  the  base  of  the  style;  seeds  with  the 
longitudinal  wiqg-like  ridges  fimbrillate. 

High  remote  ridges  of  the  Coast  Ranges:  Santa  Lucia  Mts.,  Jepson;  Caz- 
adero,  Carruth;  Howell  Mt. ;  Mt.  St.  Helena;  Lake  and  Mendocino  cos.  In- 
dividuals rare,  growing  in  chaparral  or  chamise;  the  known  stations  few. 
June. 

2.  A.  glandulosum  Lindl.  Stem  stout,  branching,  3  to  5  ft.  high,  very 
leafy;  herbage  glandular-pubescent;  leaves,  lanceolate,  sessile,  gradually  di- 
minishing into  the  bracts  of  the  inflorescence;  bracts  equaling  or  shorter  than 
the  oblong  tube  of  the  corolla;  sepals  oblong-lanceolate,  unequal;  "filaments 
all  moderately  dilated  upwards. " 

Mt.  Hamilton  (ace.  to  Greene)  ;  Santa  Cruz,  and  southward. 

3.  A.  vagans  Gray.  At  first  simple  and  erect,  at  length  branching  and 
very  diffuse,  the  branches  V*  to  1V2  ft.  long;  branchlets  slender  or  filiform, 
more  or  less  twisting  and  disposed  to  be  prehensile;  leaves  ovate,  mostly  3  to 
5  lines  long,  or  oblong  to  lanceolate  and  mostly  *4  to  1  in.  long,  petioled, 
the  uppermost  (especially  those  of  the  prehensile  branchlets)  reduced  and  1 
line  long  or  less;  calyx-segments  very  unequal,  linear,  except  the  large  upper- 
most one;  this  oblong  or  elliptic-oblong,  nearly  equaling  the  tube  of  the  light 
purple  corolla;  corolla  5  to  6  lines  long;  filaments  dilated  at  apex;  style 
slender,  as  long  as  the  capsule;  seeds  muriculate-roughened. 

Dry  open  wooded  hills  or  in  canons  of  the  Coast  Ranges  from  Mt.  Hamil- 
ton northward  to  the  Oakland  Hills,  Sonoma  Co.  and  Vaca  Mts.  Common 
on  the  higher  hills  and  often  abundant.  July-Sept.  Var.  breweri  Jepson. 
Slender  and  less  diffuse,  with  smaller  corolla  (3  lines  long)  considerably 
exceeding  the  less  unequal  sepals. — Napa  Valley  to  Clear  Lake  and  northward 
(A.  breweri  Gray).  Var.  bolanderi  Gray.  Rather  widely  spreading,  the 
branches  14  to  20  in.  long,  sparsely  hispid  with  gland-tipped  hairs;  leaf -blade 
1%  in-  long  or  less,  ovate  (those  of  the  filiform  branchlets  orbicular),  the 
lower  on  petioles  8  lines  long,  the  upper  on  petioles  about  1A£  lines  long; 
upper  sepal  very  large,  elliptic-oblong,  nearly  as  long  or  distinctly  shorter 
than  the  tube  of  the  %  in.  long  corolla. — Redwood  region,  Marin  Co. 

4.  A.  strictum  (H.  &  A.)  Gray.  Erect  nearly  simple  glabrous  annual, 
1  to  2  ft.  high,  often  climbing  by  tortile  filiform  peduncles;  lowest  leaves 
ovate-lanceolate,  the  upper  becoming  linear  or  the  floral  ones  filiform  and 
much  shorter  than  the  peduncles;  calyx- segments  linear-lanceolate,  little  un- 
equal; corolla  violet-purple,  5  lines  long,  the  hairy  prominent  palate  nearly 
closing  the  throat;  fruiting  calyx  about  equaling  the  crustaceous  capsule,  this 
tipped  with  a  straight  (not  deflexed)  style  of  equal  length. 

South  Coast  Ranges:  Santa  Inez  Mts.  northward  to  Arroyo  Grande,  Los 
Gatos  (Muhl.,  iii,  118),  and  Mt.  Tamalpais.    Rare  in  our  region.    Apr.-May. 

3.  LINARIA  Juss. 

Annual  or  perennial  herbs.     Lower  leaves  opposite  and  the  upper  alternate, 

entire  in  ours.    Flowers  in  bracteate  racemes,  or  solitary  and  axillary.     Calyx 

5-parted.     Corolla  bilabiate,  more  or  less  tubular,  personate  and  with  a  spur 

at  base  on  the  lower  side;   upper  lip   erect,   middle  lobe   of  lower  smallest. 

Stamens  4.     Capsule  dehiscing  below  the  summit  by  1  or  2  simple  or  lacerate 

perforations  or  chinks,  many-seeded.     (Name  derived  from  Linum,  Flax.) 

Annual  or  biennial ;   flowers  blue 1.   L.   canadensis. 

Perennial ;  flowers  yellow 2.  L.  vulgar*' 

1.     L.  canadensis  Dum.     Toad  Flax.     Annual  or  biennial;  flowering  g< 
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one  or  several,  erect,  6  to  18  in.  high,  with  linear  mostly  alternate  leaves, 
those  of  the  procumbent  radical  shoots  broader  and  oftener  opposite  or 
whorled ;  flowers  in  a  raceme ;  pedicels  erect,  not  longer  than  the  slender  curred 
spur  of  the  blue  corolla. 

Sandy  soil,  rather  uncommon:  Palo  Alto;  San  Francisco;  Alameda;  Oak- 
land; Mt.  Tamalpais;  Lake  Co.;  College  City,  Colusa  Co.;  French  Camp. 
Mar. -Apr. 

2.  L.  vulgaris  Mill.  Butter-and-eggs.  Perennial,  erect,  1  to  2%  ft. 
high;  leaves  linear,  very  numerous;  flowers  yellow  in  a  terminal  dense  raceme; 
corolla  (including  the  slender  spur)   1  in.  long  or  more. 

Introduced  in  a  few  places:  Berkeley;  Pt.  Reyes;  Valley  Ford. 

4.  COLLINSIA  Nutt. 

Annuals  with  opposite  leaves.    Flowers  whorled,  forming  a  raceme,  or  axil- 
lary and  scattered.    Calyx  campanulate,  5-cleft.     Corolla  declined  (the  proper 
tube  very  short  and  the  abruptly  expanded   or  gibbous  throat    forming  an 
angle  with  it),  deeply  bilabiate;  upper  lip  2-cleft,  with  erect  lobes;  lower  lip 
larger,  3-lobed,  the  middle  lobe  conduplicate  or  keel-shaped  and  enclosing  the 
4  declined  stamens  and  style.     Filaments  long  and  filiform,  the  lower  pair 
inserted  higher  on  the  corolla  than  the  others;   the  gland  at  base  of  corolla 
represents  the  fifth  stamen.     Capsule  septicidal,  the  valves  soon  2-cleft.    (Zac- 
cheus  Collins,  American  botanist,  of  Philadelphia,  1764-1831.    Species  variable. 
The  corolla  is  a  striking  imitation  of  the  papilionaceous  type.) 

Filaments  with  the  upper  pair  bearded,  the  lower  pair  glabrous. 

Flowers  long-pediceled  (some  or  all  the  pedicels  much  longer  than  the  flowers),  solitary, 

or  the  upper  in  whorls  of  two  or  three 1.   C.  sParsiiora. 

Flowers    short-pediceled    or    almost   sessile,    crowded   in    whorl-like    clusters,    tne  lowest 
subtended  by  leaves,  the  others  by  bracts. 
Herbage  staining  brown;  upper  lip  of  corolla  commonly  destitute  of  crests  or  trans- 
verse  ridge;   flowers  yellowish  or  whitish,  usually  with  purple  markings 

2.    C.    tinctoria. 
Herbage  not  staining;  upper  lip  of  corolla  with  a  low  transverse  ridge  at  its  junction 
with   the   throat. 
Corolla  rose-purple  or  violet,  the  upper  lip  paler  or  whitish;  calyx -lobes  commonly 

lanceolate,    acute 3.    C.    tricolor. 

Corolla   white   or   nearly    white,    the    lower   lip   lilac    or   purple   tinged;    calyx-lobes 

oblong,   obtuse    4.    C.    bartsioefoti*. 

Filaments  all  glabrous;  upper  lip  of  corolla  with  a  jagged  wing-like  crest  at  base  of  lobes 
or  with  a  pair  of  prominent  callous  teeth  on  each  side;  flowers  in  whorls  of  2  to  4. 
the  pedicels  sometimes  as  long  as  the  calyx 5.  C.  grttneu 

1.  C.  sparsiflora  F.  &  M.  Slender,  branched  from  near  the  base,  com- 
monly about  6  in.  high ;  herbage  reddish ;  lowest  leaves  elliptical,  3  lines  long, 
with  1  or  2  teeth  on  each  side,  on  petioles  nearly  as  long,  the  upper  oblong 
to  linear,  twice  as  long  or  more  and  becoming  gradually  sessile;  corolla  4  to 
(i  lines  long;  upper  lip  bluish  or  sometimes  yellowish  at  base,  purple-dotted 
at  throat,  hardly  shorter  than  the  lower  lip;  lateral  lobes  of  lower  lip  purple; 
upper  lip  with  an  evident  transverse  ridge  or  crest;  keel  sometimes  yellowish 
externally,  more  or  less  pilose -pubescent ;  upper  pair  of  filaments  pubescent  on 
the  upper  side;  gland  conical  or  somewhat  elongated;  seeds  concave  on  one 
side  and  convex  on  the  other,  acutely  margined,  about  2  in  each  cell. 

Common  in  low  fields  or  in  wet  places  on  hillsides.  Coast  Ranges,  Sierra 
Nevada  foothills  and  Southern  California.  Healdsburg;  Napa  Co.;  Lake 
Co.;  Oakland  Hills;  San  Francisco;  Santa  Cruz  Mts.;  Martinez;  Chico.  Apr.- 
Mnv. 

2.  C.  tinctoria  Hartweg.     Stems  stoutish,   simple   or  diffusely   branching. 
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1  to  2  ft.  long;  herbage  glandular-viscid  above,  at  least  on  the  branches,  and 
imparting  a  brownish  stain;  lower  leaves  oblong  to  lanceolate,  with  short 
petioles,  the  upper  ovate  or  triangular-lanceolate,  sessile  by  a  broad  or  subcor- 
date  base,  serrate  or  entire;  corolla  white  to  yellowish,  bent  below  the  hori- 
zontal a  trifle;  upper  lip  very  short,  with  2  transverse  purple  lines;  lower  lip 
with  longitudinal  pencilings  or  lines;  throat  very  strongly  saccate- ventricose, 
forming  a  right  angle  with  the  tube;  seeds  small,  smoothish. 

Wooded  hillsides,  mostly  rare  in  the  Coast  Ranges:  Mt.  Diablo  (Krythen, 
i,  177);  Kenwood;  Howell  Mt. ;  Calistoga;  Mark  West  Creek;  Noble's,  be- 
tween Skaggs  and  Stewarts  Pt.,  W.  C.  Morgan.  Common  in  the  Sierra  Nevada 
foothills.    June.    Gives  an  iodine-like  stain  to  the  hands. 

3.  C.  bicolor  Benth.  Chinese  Houses.  Simple  or  branching  from  the 
middle,  %  to  1%  ft.  high,  glabrous  or  finely  pubescent  and  often  viscid  above; 
leaves  broadly  oblong,  or  the  upper  narrowed  from  the  broad  base  to  the 
apex,  serrulate,  2  in.  long  or  less;  pedicels  shorter  than  the  oblong-acute  or 
lanceolate  calyx-lobes;  corolla  rather  less  than  1  in.  long,  with  lower  lip  violet 
or  rose-purple,  the  upper  lilac  or  white,  a  little  shorter  than  the  lower,  the 
lobes  recurved-spreading  and  with  low  but  distinct  crests,  at  the  point  of 
junction  with  the  tube;  saccate  throat  very  oblique  to  the  tube,  bristly  within, 
usually  with  3  longitudinal  purple  lines  beneath  each  lobe  of  the  upper  lip; 
whole  corolla  sometimes  varying  to  white;  gland  conical;  seeds  reticulate- 
rugose,  about  6  in  each  cell. 

Very  common  in  the  edges  of  woods:  Coast  Ranges;  Sierra  Nevada;  South- 
ern California.     Apr. -June. 

4.  C.  bartsiaefolia  .Benth.  Nine  in.  high  or  less,  finely  puberulent  and 
often  glandular;  leaves  thickish  or  even  fleshy,  ovate  or  ovate-oblong  to 
linear,  about  1  in.  long;  flower-clusters  2  to  5;  calyx  usually  white- villous,  its 
lobes  broad  and  obtuse;  corolla  whitish,  the  lower  lip  tinged  with  lilac  or 
purple,  less  declined  than  in  no.  3,  the  upper  lip  with  few  purple  lines  or 
dots  above,  about  the  length  of  the  curved  gibbous  throat,  with  a  transverse 
callous  crest  or  ridge  at  its  origin;  lateral  lobes  of  the  lower  lip  often  emar- 
ginate  or  obcordate;  upper  portion  of  throat  of  corolla  pubescent  inside; 
upper  pair  of  filaments  bearded  on  the  upper  side  to  the  middle  or  above; 
anthers  with  divergent  lobes;  gland  sessile  and  elongated;  seeds  2  in  each 
cell  (Gray)  or  as  many  as  15  to  20   (Hall). 

Sands  near  the  seashore:  Ft.  Bragg;  San  Francisco  and  southward  to 
Southern  California.     Also  at  Antioch.     Apr. -June. 

5.  C.  greenei  Gray.  Slender,  diffusely  branched,  6  to  8  in.  high,  gland- 
ular-puberulent ;  leaves  linear,  or  tapering  to  apex,  entire  or  obscurely  dentate; 
pedicels  sometimes  as  long  as  the  calyx;  corolla  deep  azure-blue;  upper  lip 
much  shorter  than  the  oblong  throat,  about  half  the  length  of  the  lower,  and 
very  prominently  wing-crested  or  toothed  at  its  origin;  lateral  lobes  of  lower 
lip  small;  gland  small;  filaments  glabrous. 

Rocky  places  in  the  North  Coast  Range  mountains:  Geysers,  Sonoma  Co.; 
Black  Butte,  Mendocino  Co.;  Blue  Lakes  grade.    June. 

5.  TONELLA  Nutt. 
Slender  branching  annuals.      Leaves  opposite,  entire,  dentate  or  ternatelv 
divided.      Flowers  small,  almost  like  those  of  Colli nsia.    Corolla  scarcely  - 
clined,  only  slightly  bilabiate,  the  lobes  subrotately  spreading  and  not  obvio 
dissimilar.     Fifth  stamen  represented  by  a  small  gland.     Seeds  1  to  4  in  < 
cell.     (Origin  of  name  unknown.) 
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1.  T.  tenella  (Benth.)  Heller.  Branches  almost  filiform,  6  in.  high;  leaves 
heteromorphic,  the  lowest  rotund  to  ovate,  entire  or  with  deep  notch 
on  each  side  near  the  apex,  2  to  4  lines  long,  on  petioles  longer  than  the 
blade,  the  upper  palmately  3  parted  or  -divided  into  oblong  segments,  the 
middle  segment  longest;  bracts  entire,  shorter  than  the  pedicels;  pedieels 
in  2s  or  3s,  as  much  as  1  in.  long;  corolla  minute,  little  exceeding  the  calyx, 
white  or  very  pale  blue,  the  lobes  of  some  of  them  purple-dotted;  capsule 
exceeding  the  calyx;  seeds  1  to  each  cell. — (T.  collinsioides  Nutt.  Collinsia 
tenella  Benth.) 

Seemingly  uncommon  within  our  limits,  but  easily  overlooked:  Mt.  Hamil- 
ton (Erythea,  i,  94);  Los  Gatos;  Sonoma;  Humboldt  Co.  and  northward  to 
Oregon. 

6.  SCROPHULARIA  L.    Figwort. 

Hank  perennial  herbs  with  opposite  leaves.  Flowers  small,  dull  reddish, 
cymose,  the  cymes  disposed  in  a  narrow  terminal  panicle.  Calyx  5-parted 
into  broad  rounded  lobes.  Corolla  with  a  somewhat  globular  tube,  the  two 
upper  lobes  longer  than  the  two  lateral,  all  erect  except  the  short  deflexed 
lower  one.  Stamens  with  anthers  4,  the  fifth  sterile  and  adnate  to  the  tube 
of  the  corolla,  appearing  like  a  scale  under  the  upper  lip.  Capsule  septicid&l, 
many-seeded.     (Latin  scrofulae,  the  plant  a  one-time  remedy  for  scrofula.) 

1.  S.  calif ornica  Cham.  Tall,  3  to  6  ft.  high,  glabrous  except  the  finely 
glandular-pubescent  inflorescence;  leaves  ovate,  cordate  at  base,  serrate  or 
incised-serrate ;  corolla  about  4  lines  long,  with  a  nectar-disk  at  base  of 
flower. 

Common  in  moist  places,  mostly  along  gulches  in  the  hills:  Coast  Banges; 
Sierra  Nevada;  Southern  California.  May- June.  Var.  floribunda  Greene  has 
the  panicle  with  very  flexuous  branches  and  grows  along  rock  outcroppings: 
Pellejo  Hills  (Solano  Co.)  and  elsewhere. 

7.  PENTSTEMON  Mitch. 

Perennial  herbs  or  suffrutescent  plants  of  hilly  districts.  Leaves  opposite, 
the  upper  sessile.  Flowers  mostly  showy,  in  racemes,  panicles,  or  cymes. 
Calyx  5-parted.  Corolla  tubular  and  often  inflated,  the  limb  either  slightly 
or  strongly  bilabiate;  upper  lip  2-lobed,  the  lower  3-eleft.  Stamens  with 
anthers  4,  declined  at  base,  ascending  above;  fifth  stamen  represented  by  a 
conspicuous  sterile  filament  which  is  often  dilated  or  bearded.  Capsule  sep- 
ticidal (the  valves  cleft  at  apex  through  the  persistent  base  of  the  style), 
many-seeded.     Seeds  angled.      (Greek  pente,  five,  and  stemon,  stamen.) 

Anthers  densely  woolly;  corolla  red I.  P.  netoberryu 

Anthers  glabrous. 

oterile  filament  bearded. 

Corolla  scarlet,  1  in.  long;  sterile  filament  bearded  its  whole  length.. 2.  P.  corymbosui. 

Corolla  purplish  and  yellowish,   $2   in.  long;  sterile  filament  bearded  at  apex  only 

Sterile  filament  naked. 

Corolla    bright    vermilion,     tubular-cylindric 4.     P.     centranthifolims. 

Corolla    blue    or    purple,    tubular    at    base,    ventricose-funnelform    above 

5.  P.  heteropkyllus. 

1.  P.  newberryi  Gray  var.  sonomensis  Jepson.  Stems  8  to  12  in.  high 
from  a  woody  base;  leaves  coriaceous,  orbicular  to  round-ovate,  about  7  lines 
long,  serrulate,  rarely  inclined  to  be  entire;  racemes  sessile;  sepals  narrowly 
lanceolate;   corolla  bright  red,  1  to  1^  in.  long,  with  nearly  equal  and  not 
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widely  spreading  segments;  lower  lip  with  two  densely  bearded  folds;  anthers 
slightly  exserted,  densely  woolly;  sterile  filament  bearded  at  apex. 

Among  rocks  of  the  North  ('oast  Ranges:  Hood's  Peak;  Mt.  St.  Helena. 
May.    The  species  is  found  in  the  high  Sierra  Nevada. 

2.  P.  corymbosus  Benth.  Stems  12  to  16  in.  high,  arising  from  de- 
pressed shrubby  evergreen  mats,  glabrous  except  the  glandular-pubescent  in- 
florescence; leaves  oblong,  acute  at  both  ends,  */j  to  1V4  in.  long,  denticulate  or 
entire,  short-petioled ;  flowers  in  terminal  corymbs;  sepals  linear  or  somewhat 
narrowed  above;  corolla  tubular,  1  in.  long,  scarlet,  bilabiate;  lower  lip 
abruptly  spreading,  3-parted  into  oblong  lobes;  upper  erect,  2-eleft;  filaments 
all  pubescent  at  the  very  base,  the  sterile  one  bearded  its  whole  length  on 
one  side. 

Rocky  ledges  and  cliffs  of  the  higher  Coast  Ranges:  Mt.  Hamilton;  Mt. 
Diablo;  Santa  Cruz;  and  northward  to  Elk  Mt.  (Lake  Co.)  and  Mt.  Shasta. 
July-Aug. 

3.  P.  lemmonii  Gray.  Bush  Beard-tongue.  Of  erect  hush}  habit,  2 
to  4  ft.  high,  with  vigorous  herbaceous  glaucous  stems  from  a  woody  base, 
rather  remotely  leaved;  leaves  light  green,  ovate  or  ovate-lanceolate,  acute, 
iy2  in.  long  or  less,  sparsely  serrulate;  sepals  narrowly  ovate,  acuminate; 
corolla  purplish  and  dull  yellow,  small  (%  in.  long),  with  short  tube,  cam- 
panulate  dilated  throat  and  spreading  lips;  sterile  filament  strongly  bearded 
on  one  side  of  the  curved  apex;  capsule  2  lines  long. 

North  Coast  Range  canons  along  streams :  Vaca  Mts.  northerly  to  Siskiyou  Co. 
and  northwestward.  Also  in  the  Sierra  Nevada:  Bear  Valley  (Placer  Co.) 
and  northward.     Aug.- Sept. 

4.  P.  centranthifolius  Benth.  Scarlet  Bugler.  Herbaceous,  glaucous, 
1  to  3  ft.  high;  leaves  ovate  to  oblong-lanceolate,  1^  to  2^  in.  long,  with 
subcordate  clasping  base;  pedicels  slender,  Vj  in-  long  or  less;  sepals  round- 
ovate;  corolla  about  1  in.  long,  bright  vermilion,  tubular,  hardly  bilabiate, 
the  segments  nearly  equal,  except  that  the  two  upper  ar«  united  higher;  sterile 
filament  naked;  capsule  6  or  7  lines  long,  including  the  persistent  portion 
of  the  style. 

Coast  Range  cliffs:  Vaca  Mts.  to  Monterey  and  southward  to  Southern 
California;  also  on  the  Antioch  sandhills.     Apr. 

5.  P.  hetexophyllus  Lindl.  Minutely  puberulent;  of  bushy  or  tufted 
habit,  the  stems  erect  or  ascending,  many  from  the  base,  1  to  V/>  ft.  high; 
leaves  linear  to  lanceolate  or  broader,  iy2  in.  long  or  less;  sepals  ovate, 
acuminate;  corolla  rather'  abruptly  ventricose-dilated  above  the  narrowly 
tubular  base,  1  to  1%  in.  long,  blue  or  purple;  upper  lip  short,  more  or  less 
reflexed,  lower  longer,  spreading;  sterile  filament  naked. 

Open  places  in  the  Coast  Range  hills,  or  even  in  stream  beds,  rather  com- 
mon. May-June.  Mostly  with  reddish  stems.  Also  distinguishable  by  its 
sagittate  or  horseshoe-shaped  and  ciliate  anthers  which  dehisce  from  the  apex 
only  to  the  middle  (subgenus  Saccanthera),  the  preceding  species  with  divar- 
icate or  divergent  anther  cells,  which  dehisce  their  whole  length  or  nearly 
(subgenus  Eupentstemon). 

8.  DIPLACUS  Nutt. 

Evergreen  glutinous  shrubs  with  branching  pubescence  and  opposite  leaves 
which  are  revolute  in  the  bud.     Flowers  red,  orange  or  salmon -colore " 
in   the  axils.     Calyx  tubular,   5-anglod,   5-toothed.     Corolla   with 
tube  and  rather  broad  bilabiate  limb.     Stamens  4.     Stigmas  2, 
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gether  when  irritated.  Capsule  firm-coriaceous,  linear-oblong,  included  in  the 
calyx,  with  a  woody  enlargement  at  the  pointed  apex,  opening  down  the  upper 
suture  only  or  mainly,  the  valves  spreading  out  nearly  flat  and  bearing  the 
placentae  on  their  middle.  (Greek  di,  double,  and  plakous,  a  cake,  referring 
to  the  placentae.) 

1.  D.  glutinosus  Nutt.  Bush  Monkey-flower.  Low  shrub,  2  to  4  ft 
high;  leaves  oblong-lanceolate,  revolutc,  denticulate,  glabrous  and  deep  green 
above,  pubescent  beneath  with  branching  hairs;  corolla  buff  or  salmon-color, 
1V&  in.  long  or  more,  the  throat  narrow-funnelform,  the  lobes  emarginate,  with 
more  or  less  irregular  margin. 

Common  on  canon  sides  everywhere  in  the  Coast  Ranges,  especially  on  dry 
rocky  hillsides.  May-Sept.  Fairly  well  marked  varieties  occur  in  the  Sierra 
Nevada  and  Southern  California. 

9.  MIMULUS  L.    Monkey-fXjOweb. 

Herbs  with  opposite  leaves.  Flowers  mostly  showy,  yellow,  red  or  white, 
solitary  and  axillary,  or  in  terminal  racemes.  Calyx  prismatic,  5-angled,  5- 
toothed.  Corolla  from  tubular  to  funnelform,  with  strongly  bilabiate  limb 
or  with  merely  slight  inequality  of  lobes,  a  pair  of  bearded  or  naked  ridges 
running  down  the  lower  side  of  the  throat.  Stamens  4.  Stigma  mostly  of  2 
flat  lobes  closing  together  when  irritated.  Capsule  dehiscent  by  both  sutures, 
dehiscent  on  one  side  only,  or  cartilaginous  and  indehiscent.  Seeds  many. 
(Diminutive  of  the  Latin  mini  us,  a  comic  actor,  on  account  of  the  gaping  or 
grinning  corolla.) 

A.    Flowers  red,  crimson,  or  scarlet. 

1.  Acaulescent  or  short-caulescent  dwarf  annuals,  glabrous  or  nearly  so;  corolla  very  largt 

for  the  size  of  the  plant,  with  long  and  often  filiform  tube;  capsule 

cartilaginous,  indehiscent. 

Corolla-limb  broad;  upper  lip  exceeding  the  lower;  tube  filiform,  4  to  6  times  the  length 
of  the  funnelform  throat 1.  M.  angustatus. 

Lower  lip  of  the  corolla  almost  none;  upper  lip  conspicuous,  erect;  throat  narrowly 
campanulate   or   urn-shaped    2.   M.   subuniflorus. 

Corolla-limb  not  very  irregular;  throat  open-funnelform,  about  half  the  length  of  the 
tube;  branches   (when  manifestly  caulescent)   decumbent 3.  M.  tricolor. 

2.  Caulescent  {as  all  the  following)   and  erect,  usually  viscid-puberulent ;  corolla  large  or 

small;  capsule  dehiscent. 

Pedicels  1   or  2  lines  long  or  less;  corolla  red;   capsule  dehiscent  down  the  upper  suture 
and  a  little  past  the  apex   (rarely  to  the  base)  on  the  lower  suture;  herbage  more  or 
less  glandular-  or  viscid-pubescent. 
Corolla-lips  strongly   unequal. 

Calyx  narrowly  cylindrical,   scarcely   plicate,  orifice  very  oblique;   lower  lip  of  corolla 

y2   as  long  as  upper 4.    M.  kelloggii. 

Similar  but  smaller;  corolla  limb  lyi  to  2  lines  in  diameter 5.  M.  congdonn. 

Corolla-lips  little  unequal. 

Corolla-tube  exserted   from  calyx. 

Calyx  strongly  plicate,  the  orifice  very  oblique  and  the  broad  teeth  unequal 

6.    M.   bolanderi 

Calyx  scarcely  plicate,   the  teeth   subequal,   acute   and  slender 7.   M.  laytuae. 

Corolla-tube  not  exserted   from  calyx;     calyx  similar  to  no.    7 8.     M.  rattanu 

Pedicels  1  to  2#   in.  long;  capsule  dehiscent  by  both  sutures  (as  in  all  the  following). 

Corolla  bright  scarlet,  strongly  bilabiate,   1J4   to  2  in.   long;  robust  perennial 

9.    M.   cardinalu. 
Corolla  crimson,  scarcely  bilabiate;   slender  annual 10.   M.   androtacens. 

B.    Flowers  yellow  or  white. 

Glabrous   or   somewhat   pulwscent,    at   least    not   viscid-slimy;    stems   erect;    flowers  yellow 
or   white. 
Corolla  small,  subregular  and 

Straw-yellow ;  dwarf  annual    11.   A#.  rubellus. 

Nearly  white  or  slightly  yellowish ;  annual 12.   M.  latidens. 
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Corolla  larpe,   golden  yellow,   purple-dotted   or  splotched,   strongly  bilabiate;   annual   or 

perennial :   vars.   of   13.   A/,   langsdorffii. 

Slimy   viscid-pubescent   herbs,    with   mostly   weak  and   decumbent   stems   and   light   yellow 
subregular  corollas. 
Corolla  Yi  in.  or  less  long;  calyx-teeth  short,   l/i  line  long;  leaves  pctioled;  annual.... 

14.    M.    Horibundus. 
Corolla  about  1  in.  long;  calyx-teeth   x/»  length  of  the  tube;  leaves  mostly  sessile;  per- 
ennial     15.   A/,    moschatus. 

1.  M.  angustatus  Gray.  Acaulcscent,  glabrous;  leaves  linear,  %  to  1 
in.  long;  calyx  2  to  3  lines  long,  the  teeth  very  little  unequal;  corolla  crim- 
son, purple-  and  yellow-dotted,  with  filiform  tube  1  to  1%  in.  long,  4  to  6 
times  the  length  of  the  short  funnelform  throat;  limb  broad,  upper  lip 
exceeding  the  lower;  capsule  short-ovate,  not  flattened,  almost  as  long  as 
thick;  seeds  favose-pitted. 

Borders  of  surface  streams  in  the  mountains  north  of  San  Francisco  Bay 
(Mt.  George,  Howell  Mt.) ;  also  in  the  Sierra  Nevada.  Apr.-May  15. 
*  2.  M.  subuniflorus  Greene.  Acaulcscent  or  nearly  so,  about  1%  in.  high; 
leaves  rhombic-ovate  to  oblong,  2  to  4  lines  long,  entire  or  crenate-toothed ; 
corolla  crimson  or  red-purple,  1%  in.  long,  the  slender  tube  twice  or  thrice 
the  length  of  the  calyx;  the  throat  oblong-urn-shaped  or  campanulate;  upper 
Up  conspicuous,  erect;  lower  lip  reduced  to  a  narrow  2  or  3-crenate  border  or 
consisting  of  a  more  prominent  tooth-like  middle  lobe  and  the  lateral  lobes 
obsolete;  capsule  %  in.  long,  very  gibbous. — (M.  douglasii  Gray.) 

Wet  hillsides:  Coast  Ranges  and  Sierra  Nevada. 

3.  M.  tricolor  Hartw.  Short-caulescent  and  erect  or  the  branches  3  to 
4  in.  long  and  decumbent;  leaves  lanceolate  to  oblanceolate-oblong,  %  to  1  in. 
long,  entire  or  remotely  toothed;  corolla  rose-purple,  1%  to  2  in.  long,  with 
little  unequal  lips  and  broadly  funnelform  throat  bearing  markings  of  crim- 
son and  yellow;  capsule  slightly  gibbous,  compressed. 

Edges  of  vernal  pools,  plains  of  the  Sacramento  and  San  Joaquin  valleys. 
Apr.  15-May. 

4.  M.  kelloggii  Curran.  Erect,  simple,  2  to  5  in.  high,  or  occasionally 
7  or  8  in.  with  several  branches  from  the  base,  viscid-pubescent ;  leaves  broadly 
ovate  to  oblong  (the  lowest  elliptic-ovate),  mostly  attenuate  at  base  to  a 
petiole,  Vj  to  1  in.  long,  generally  dull  purple  beneath;  calyx  narrowly  cyl- 
indrical  (6  lines  long  and  1  line  broad),  very  oblique,  the  teeth  very  short 
and  obtuse;  corolla-tube  very  long  and  slender,  twice  as  long  as  the  calyx, 
expanding  into  the  short  funnelform  throat  and  broad  limb,  the  lower  lip 
only  y%  as  long  as  the  upper  and  more  spreading;  capsule  4  to  5  lines  long, 
slender,  bisulcate,  slightly  curved  outwardly  (with  the  calyx),  or  sometimes 
contorted,  simulating  that  of  Oenothera  micrantha. 

Mountain  slopes:  North  Coast  Ranges;  Sierra  Nevada  (El  Dorado  Co.). 
Apr. 

5.  M.  congdonii  Robinson.  Very  similar  to  the  preceding,  but  usually 
smaller;  corolla  rose-purple,  about  8  lines  long,  throat  narrow,  limb  only  ll/2 
to  2  lines  in  diameter;  capsule  2  to  3  lines  long,  acute,  compressed. 

Sierra  Nevada;  Mt.  Tamalpais;  rare  in  our  limits. 

6.  M.  bolanderi  Gray.      Tobacco    Mimulus.      Simple    or   much    branched 
with  erect  branches,  5  to   16  in.   high,  glandular-pubescent  and  very   viscid; 
leaves  lanceolate  or  oblong,   sometimes  obovate,  sometimes   sparingly   dentic- 
ulate at  apex,  1  to  1%  in.  long,  sessile;  calyx  2  to  3  lines  broad,  5  to  6  r 
long,  strongly  plicate-angled,  somewhat  contracted  at  the  very  oblique  o 

its  teeth  acute,  the  upper  much  the  longest;  corolla  dark  red,  6  to  9 


378  SCROPHULARIACEAE. 

long,  the  tube  not  slender,  moderately  exserted;  limb  about  4  lines  broad,  the 
lips  of  nearly  equal  length;  capsule  not  exceeding  the  calyx-teeth,  slender,  and 
narrowed  to  the  pointed  apex,  about  5  lines  long,  1  line  broad. 

Santa  Lucia  Mts.,  Mt.  Hood  Range,  Lake  Co.  and  northward  in  the  Coast 
Ranges;  Sierra  Nevada.  Aug.  With  the  odor  of  Nicotiana,  and  in  some 
localities  called  "Wild  Tobacco." 

7.  M.  layneae  Greene.  Much  branched  with  mostly  spreading  branches, 
4  to  7  in.  high,  viscid-pubescent  and  somewhat  nigrescent;  leaves  narrowly 
ovate  to  oblong,  acute  at  base  and  apex,  about  6  or  7  lines  long;  calyx  4  lines 
long,  its  teeth  sharply  acute,  slender,  exceeding  %  line;  corolla  red,  tubular- 
fuunelform,  over  %  in.  long,  much  exserted;  capsule  acute,  exserted. 

Napa  Range,  Mayacamas  Range  and  north  to  Mt.  Shasta.  Rarely  col- 
lected. 

8.  M.  rattanii  Gray.  Erect,  branched  from  the  base,  4  to  5  in.  high; 
herbage  glandular-viscid  with  a  nigrescent  indument;  leaves  obovate,  oblong 
or  oblanceolate,  mostly  tapering  above  and  below,  6  lines  long  or  less;  flowers 
solitary  in  the  axils  and  condensed  at  the  ends  of  the  branches  in  somewhat 
capitate  clusters  of  2,  3,  or  4;  corolla-tube  scarcely  exserted  from  the  narrowly 
campanula te  or  in  age  somewhat  urn-shaped  calyx;  calyx-teeth  little  unequal; 
apex  of  capsule  narrow,  somewhat  curved,  exserted. 

Colusa  Co.,  Rattan;  Bartlett  Mt.,  Lake  Co.;  Mt.  Tamalpais.  The  calyx  is 
rather  broad,  as  in  M.  bolanderi,  not  narrow  as  in  M.  kelloggii. 

9.  M.  cardinalis  Dougl.  Perennial,  1  to  3  ft.  high,  branched  from  the 
base  with  ascending  branches;  herbage  villous-puberulent,  especially  on  the 
stems;  leaves  elliptic-ovate,  2  in.  long  or  more,  dentate,  scarcely  sessile; 
pedicels  in  the  upper  axils,  longer  than  the  flowers,  commonly  longer  than  the 
leaves,  %  to  2%  in.  long;  calyx  strongly  prismatic,  with  equal  triangular 
teeth;  corolla  bright  scarlet,  1*4  to  2  in.  long,  the  throat  yellowish  with  crim- 
son lines,  the  tube  little  exserted  from  the  calyx;  upper  lip  of  corolla  erect, 
deeply  2-lobed,  the  sides  turned  back  until  they  meet  or  overlap;  lower  lip 
deeply  3-lobed,  the  lateral  lobes  re  flexed,  the  middle  lobe  spreading;  capsule 
chartaceous. 

Stream  beds,  rivulets,  or  springs  of  the  Coast  Ranges  and  Sierra  Nevada, 
June-Oct.  The  strongly  prismatic  angles  of  the  calyx  follow  out  into  the 
teeth  in  such  wise  that  the  teeth  are  conduplicate ;  each  lobe  of  the  corolli 
is  rather  strongly  emarginate;  anthers  mostly  densely  hispid-ciliate ;  filaments 
dilated  at  insertion. 

10.  M.  androsaceus  Curran.  Slender  erect  branching  plant,  1*4  to  6  in. 
high;  herbage  slightly  viscid-glandular;  leaves  obovate-oblong,  3  to  6  lines 
long;  pedicels  nearly  1  to  1V6  in.  long;  calyx  3  lines  long,  in  flower  cylindrie, 
broadening  in  age;  teeth  short,  equal,  triangular;  corolla  crimson,  little  bila- 
biate, 6  lines  long  or  rather  less. 

Tehachapi  and  southward.  Known  in  our  district  only  on  Ben  Lomond 
(Santa  Cruz  Co.). 

11.  M.  rubellus  Gray.  Dwarf  annual  1  to  1^  in.  high;  stem  filiform, 
solitary  from  the  rosulate  tuft  of  radical  leaves,  or  with  one  or  two  smaller 
stems,  all  naked  below  the  somewhat  corymbose  inflorescence  of  two  or  three 
flowers;  leaves  ovate,  2  to  2%  lines  long;  calyx  2  lines  long,  half  as  long  as 
the  fuunelform  corolla;  corolla  yellow,  only  slightly  irregular. 

Howell  Mt.;  not  uncommon  in  the  Sierra  Nevada  but  usually  much  larger. 
May-July. 
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12.  M.  latidens  Greene.  Annual,  glabrous,  slender,  erect  and  simple,  or 
commonly  with  several  ascending  branches  from  the  base,  the  internodes  below 
the  inflorescence  very  long;  leaves  sessile,  ovate  to  ovate-lanceolate,  remotely 
denticulate  or  entire,  %  to  1  in.  long;  pedicels  surpassing,  often  much  surpass- 
ing the  leaves,  or  the  uppermost  leaves  reduced  to  bracts  and  the  inflorescence 
Bubracemose;  flowering  calyx  cylindric,  3  lines  long  or  less;  fruiting  calyx 
ovate-campanulate ;  corolla  nearly  white  or  slightly  yellowish,  little  exserted, 
the  narrow  limb  almost  regular;  capsule  oblong. — (M.  inconspicuus  Gray  var. 
latidens  Gray.) 

Low  wet  fields:  Sacramento  Valley;  Napa  Valley;  Antioch.  Apr.-May. 
Basal  leaves  often  subrosulate  and  petiolate.  Herbage  sometimes  slightly 
viscid-puberulent. 

13.  M.  langsdorffii  Donn  var.  guttatus  Jepson.  Annual,  or  perhaps 
sometimes  perennial  by  the  production  of  stolon-like  stems  at  base;  stems 
simple  or  sometimes  branching,  one  to  several  from  the  base,  about  1  to  2 
ft.  high;  herbage  glabrous  or  slightly  pubescent;  leaves  more  or  less  elliptical, 
thinnish,  irregularly  serrate  or  dentate,  the  lower  petioled,  the  upper  sessile; 
petioles  mostly  shorter  than  the  blades;  flowers  in  a  terminal  raceme;  pedicels 
shorter  than  or  equaling  the  flower;  calyx  in  anthesis  3  to  5  lines  long,  in 
fruit  often  nodding,  somewhat  longer  and  nearly  or  quite  twice  as  broad; 
calyx-teeth  often  disposed  to  be  approximate  or  connivent  in  age,  the  upper 
the  longer;  corolla  yellow,  with  purple  or  brown  dots  in  throat,  %  to  1  in. 
long. — (M.  guttatus  DC.    M.  luteus  of  Bot.  Cal.,  etc.) 

Sierra  Nevada  and  high  North  Coast  Ranges.  June- Aug.  A  highly  variable 
but  exceedingly  interesting  species  which  in  the  Bay  region  has  developed  an 
attractive  array  of  varieties,  some  of  which  are  here  described  as  follows:  Var. 
insignis  Greene;  annual  (as  all  the  following),  6  to  20  in.  high;  foliage  very 
scanty;  lowest  petioles  long;  corollas  1  to  l^j  in.  long,  with  a  large  purple 
splotch  and  several  small  purple  dots  on  the  lower  lip. — Napa  and  Sonoma 
valleys.  Apr.  One  of  the  most  showy  plants  of  the  genus.  Var.  arvensis 
Jepson;  size  of  the  preceding  or  larger;  lower  leaves  often  with  several  pairs 
of  small  leaflets  near  the  main  blade;  floral  leaves  sometimes  soft-villous;  orifice 
of  the  mature  calyx  broad-campanulate,  commonly  truncate. — Wet  fields:  How- 
ell Mountain  and  elsewhere.  Var.  califobnicus  Jepson;  annual,  simple  or 
branching,  stoutish,  %  to  2  ft.  high;  leaves  round  or  roundish,  often  broader 
than  long  (as  in  all  the  following  varieties,  especially  the  sessile  upper  ones), 
dentate  or  sharply  serrate,  often  with  narrow  salient  lobes  at  base;  flowers  1 
to  1%  in.  long.— -Common  in  the  Sacramento  and  Coast  Bange  valleys.  Apr.- 
May.  Var.  orandis  Greene;  similar  to  the  preceding  but  said  to  be  perennial; 
stems  fistulous,  2  to  3  ft.  high;  leaves  ample  (as  much  as  3%  in.  long),  on 
short  petioles;  flowers  1*4  to  2  in.  long. — Hank  form  found  along  ditches  and 
slow  streamlets  in  the  Bay  region.  May-Sept.  Var.  nasutus  Jepson;  stems 
%  to  1%  ft.  high;  teeth  of  the  calyx  in  mature  fruit  often  very  strongly 
turned  towards  the  upper  one  which  is  thrice  the  length  of  the  others;  corolla 
large  or  little  surpassing  the  calyx. — Mountain  rivulets  and  springs  of  the 
North  Coast  Ranges  and  doubtless  elsewhere.    Apr.-May. 

14.  M.  floribundus   Dough      Annual;    stems  slender,   at   first  erect,   If 
diffuse,  5  to  15  in.  long;  herbage  more  or  less  slimy- viscid  and  musk -seen 
leaves  ovate,  Yj  to  1  in.  long,  dentate,  short-petioled;  pedicels  mainly  loi 
sometimes  shorter  than  the  leaves;  calyx  narrowly  campanulate  (in  fruit  ovt 
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2  to  3  lines  long,  the  teeth  %  line  long,  hardly  unequal;  corolla  light  yellow, 
exceeding  the  calyx,  mostly  twice  as  long;  capsule  globose-ovate,  obtuse. 

Springy  places  and  stream  shores  in  the  mountains:  Sierra  Nevada;  Coast 
Ranges  (but  not  reported  from  the  Bay  region).  May- June.  There  are  dwarf 
forms  2  to  3  in.  high. 

15.  M.  moschatus  Dougl.  var.  sessilifolius  Gray.  More  or  less  villous, 
the  whole  plant  wet  as  if  with  slimy  dew,  strongly  musk-scented;  stems  weak, 
reclining,  sometimes  slender  with  long  internodes,  rooting  at  the  nodes,  1  to  2 
ft.  long,  from  perennial  creeping  rootstocks;  leaves  sessile  or  shortly  petioled, 
ovate,  remotely  dentate,  about  2  in.  long;  flowers  only  in  the  upper  axils; 
pedicels  1  to  2  in.  long  or  more;  calyx-teeth  lanceolate,  2  to  3  lines  long,  nearly 
or  quite  %  the  length  of  the  tube,  moderately  unequal ;  corolla  yellow,  much 
exceeding  the  calyx,  1  in.  long;  capsule  ovate,  acute. — (M.  inodorus  Greene.) 

Along  streams  and  about  springs  in  the  mountains  and  north  and  south  along 
the  coast:  Santa  Cruz  Mts. ;  Marin  Co.;  Howell  Mt.;  Lake  Co.;  not  report*! 
from  the  inner  Coast  Ranges.    June- Aug. 

10.  MIMETANTHE  Greene. 

Erect  branching  annual  with  long  villous  white  hairs.  Flowers  small,  yellow. 
Calyx  short-campanulate,  deeply  5-cleft,  its  tube  slightly  5-sulcate,  not  pris- 
matic-angled or  even  carinate.  Corolla  obscurely  bilabiate,  its  lobes  plane. 
Stamens  4,  2  fertile,  or  all  4  fertile.  Capsule  pointed,  loculicidal,  dehiscent 
the  whole  length  of  the  upper  side  and  on  the  lower  side  along  the  apical  at- 
tenuation; placentae  tardily  separating,  borne  on  the  shortly  2-cleft  valves. 
(Greek  mimetes,  an  imitator,  and  anthos,  blossom,  on  account  of  the  resemb- 
lance to  Mimulus.    The  resemblance  is  so  close  as  to  weaken  the  genus  greatly.) 

1.  M.  pilosa  (Benth.)  Greene.  At  length  much  branched,  leafy,  flowering 
from  near  the  base,  mostly  about  8  to  10  in.  high;  herbage  glandular-viscid 
And  with  disagreeable  solanaceous  odor;  leaves  lanceolate  or  narrowly  oblong- 
ovate,  entire,  sessile;  flowers  on  slender  pedicels,  the  lower  pedicels  surpassing 
the  leaves;  upper  tooth  of  calyx  often  longer  than  the  others,  equaling  the 
tube;  corolla  bright  yellow,  its  lower  lobe  usually  with  brown  spots,  slightly 
exceeding  the  calyx,  3  to  4  lines  long;  capsule  oblong-ovate,  attenuate  — 
(Mimulus  exilis  Durand.     M.  pilosus  Wats.) 

Moist  stream  and  river  beds:  Coast  Ranges;  Sacramento  and  San  Joaquin 
valleys;  Sierra  Nevada  foothills  and  southward.     July-Sept.     Rather  common. 

11.  LIMOSELLA  L.    Mudwobt. 

Diminutive  tufted  annuals.  Stems  creeping  in  the  mud  (never  ascending), 
bearing  at  intervals  clusters  of  leaves  and  scapes.  Leaves  narrow,  entire, 
fleshy.  Scapes  naked,  1 -flowered.  Calyx  5- toothed.  Corolla  nearly '  regular, 
open-campanulate,  5-cleft.  Stamens  4,  all  fertile.  Style  short.  Capsule 
globose,  2-celled  only  at  base,  many -seeded.  (Latin  limus,  mud,  and  sella,  seat, 
the  species  growing  in  moist  localities.) 

1.  L.  aquatica  L.  Tufts  1  to  1%  in.  high;  leaves  exceeding  the  scapes, 
narrowly  oblong,  3  to  6  lines  long,  on  long  petioles  (5  to  12  lines) ;  corolla 
very  small  (less  than  1  line  long),  white  or  purplish. 

Muddy  shores  of  ponds  and  lakes:  San  Mateo  Co.;  San  Francisco;  Pt 
Reyes.     June-July. 

12.  MONNIERA  P.  Br. 

Perennial  herbs  with  opposite  leaves  and  solitary  axillary  flowers.  Calyx  of 
5  almost  distinct  imbricated  sepals,  the  upper  broadest.     Upper  lip  of  the 
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eampanulate  corolla  emarginate  or  2-lobed,  the  lower  3-lobed.  Stamens  4,  all 
fertile.  Capsule  tbin,  2-valved,  the  valves  2-parted.  Placentae  remaining 
united  in  the  axis,  the  valves  of  the  capsule  separating  from  them.  (L.  G.  C. 
Monnier,  1713-1799,  Professor  of  Botany  at  Paris.) 

1.  M.  rotundifolia  Michx.  Stems  succulent,  creeping,  10  to  14  in.  long, 
villous-pubescent  or  almost  glabrous;  leaves  rotund,  sessile,  flabellately  many- 
nerved  from  the  base,  %  in.  long;  pedicels  1  or  2  in  the  axils,  longer  than  the 
white  flowers;  corolla  little  irregular. — (Yar.  eisenii  Jepson.  Her  pest  is  eisenii 
Greene.) 

Aquatic  or  in  muddy  situations:  San  Joaquin  Valley  (Stockton  to  Fresno). 
Perhaps  introduced. 

13.  GRATIOLA  L. 

Low  annual  with  opposite  sessile  leaves  and  axillary  1 -flowered  peduncles. 
Calyx  of  5  almost  distinct  nearly  equal  sepals.  Corolla  tubular;  upper  lip 
entire  or  bifid,  the  lower  3-cleft.  Anther-bearing  stamens  2,  posterior;  an- 
terior pair  consisting  of  sterile  rudiments  or  wanting.  Stigma  dilated  or  with 
two  flat  lobes.  Capsule  4-valved,  the  valves  separating  from  the  placenta-bear- 
ing axis.     (Latin  gratia,  grace  or  esteem,  in  reference  to  its  medicinal  virtues.) 

1.  G.  ebracteata  Benth.  Stems  somewhat  succulent,  ascending,  2  to  3 
in.  high;  herbage  obscurely  pubescent;  leaves  lanceolate,  entire,  %  in.  long 
or  less;  peduncles  longer  than  the  flowers;  sepals  lanceolate,  4  lines  long  or 
less,  equaling  the  yellow  corolla  and  surpassing  the  globular  and  somewhat 
4-angled  capsule;  sterile  stamens  wanting  or  represented  by  minute  rudiments. 

Wet  soil  in  the  north  Coast  Range  valleys:  Napa;  Sonoma  Valley  and  far 
northward  into  Oregon. 

14.  ILYSANTHES  Baf. 

Small  annuals  with  opposite  sessile  leaves.  Flowers  small,  axillary,  on  filiform 
naked  peduncles  (or  the  upper  becoming  racemose).  Calyx  of  5,  almost  distinct 
sepals.  Corolla  tubular;  upper  lip  short,  erect,  2-cleft;  lower  lip  larger,  spread- 
ing, 3-cleft.  Fertile  stamens  2,  posterior,  inserted  low  down;  anterior  stamens 
sterile,  inserted  high  in  the  throat,  forked,  one  of  the  divisions  glandular  and 
obtuse,  the  other  acute  and  sometimes  bearing  the  rudiment  of  an  anther. 
Stigma  2-lobed.  Capsule  many-seeded,  septicidal  or  scptifragal.  (Greek  ilus, 
mud,  and  anthos,  flower,  the  species  a  denizen  of  wet  places.) 

1.  I.  gratioloides  Benth.  Diffusely  branching,  3  or  4  in.  high,  the  stems 
and  branches  very  slender;  herbage  glabrous;  leaves  ovate  or  oblong,  4  to  8 
lines  long,  sparingly  denticulate  or  entire;  peduncles  long  and  slender,  several 
times  longer  than  the  flowers,  solitary  in  the  axils  or  subracemose  above  by  the 
reduction  of  the  subtending  leaves  to  bracts;  calyx  1  line  long;  corolla  3  to 
4  lines  long,  bluish. 

Muddy  snores  of  the  lower  San  Joaquin.     Aug.-Sept. 

15.  SYNTH YRIS  Benth. 

Perennial  herbs  with  the  rounded  petioled  leaves  in  a  radical  tuft.  Flowers 
racemose.  Calyx  4-parted.  Corolla  with  very  short  tube  and  4-lobed  rotate- 
campanulate  limb.  Stamens  2,  inserted  close  to  the  upper  sinuses,  exserted. 
Anther  cells  parallel,  not  confluent.  Capsule  compressed,  loculicidal.  (Greek 
sun,  together,  and  thuris,  a  little  door,  referring  to  the  continued  adherence 
of  the  base  of  the  valves  to  the  placentae.) 

1.  S.  rotundifolia  Gray.  Plants  2%  to  5  in.  high;  herbage  approssed- 
scabrulosc;  leaves  ovate-cordate,  doubly  crenate,  2  in.  long,  shorter  than  the 
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petioles;  peduncles  scarcely  longer  than  the  leaves;  inflorescence  loosely 
corymbose-racemose;  the  bracts  small  and  the  pedicels,  at  least  the  lower, 
several  times  longer  than  the  flowers;  corolla  white,  2  lines  long;  capsule 
scarcely  known. 

Mt.  Tamalpais;  Bolinas  Ridge;  Humboldt  Go.  and  northward  to  Oregon. 
Mar.-Apr. 

Digitalis  purpurea  L.  Foxglove.  Tall  stout  biennial  topped  by  long 
terminal  commonly  1-sided  racemes  of  showy  flowers;  corolla  tubular -cam- 
panulate,  declined,  white  or  purple. — European  garden  plant  naturalized  on  the 
Humboldt  and  Mendocino  coasts.  In  Europe  it  is  poisonous  to  horses;  no 
reports  received  from  California. 

16.  VERONICA  L.    Speedwell. 

Ours  herbs  with  cauline  leaves  and  flowers  in  axillary  or  terminal  racemes, 
or  solitary.  Pedicels  without  bractlets.  Calyx  in  ours  4-parted.  Corolla  sub- 
rotate,  deeply  4:cleft,  the  upper  lobe  commonly  broader  than  the  lateral  lobes 
or  the  lower  one.  Stamens  2,  one  on  each  side  of  the  upper  corolla-lobe, 
exserted.  Stigma  entire.  Capsule  flattened,  often  obcordate,  septicidal.  Seeds 
few  to  many.     (Name  thought  to  be  in  memory  of  St.  Veronica.) 

Flowers  solitary  in  the  axils,  the  leaves  alternate  or  the  lowest  opposite;   annuals. 

Diffuse   plants;   flowers  blue;   capsule  with   two  strongly  divergent   lobes;    fruiting  ped- 
icels   ^    to    1    in.   long 1.    V*  buxbaumii. 

Erect   plants;   flowers   white;   capsule  obcordate,   on  pedicels    J4    to    1   line   long 

2.    V.  peregrine. 

Flowers   in   racemes   in   the  axils  of  the   opposite   leaves;   capsule   rotund,    not   deeply  or 

scarcely  at  all  notched  at  apex 3.    V.  americana, 

1.  V.  buxbaumii  Tenore.  Stems  branched  from  the  base,  %  to  1  ft.  or 
more  long,  diffuse  or  procumbent;  herbage  pubescent  with  spreading  hairs; 
leaves  roundish  or  oval,  often  broader  than  long,  5  to  7  lines  long,  on  petioles 
1  line  long,  rather  deeply  toothed  above  the  base;  flowers  blue  with  a  small 
white  center,  2*4  to  3  lines  broad;  short  tube  of  corolla  closed  with  a  barrier 
of  hairs;  upper  and  lateral  lobes  subequal,  larger  than  the  lower  lobe;  filaments 
thick-fleshy;  capsule  4  lines  broad,  with  two  strongly  divergent  lobes,  appear- 
ing as  if  twin;  seeds  about  9  in  each  cell,  oblong  or  roundish,  wrinkled, 
with  a  fissure  on  one  side,  1  line  long. 

Escaped  from  gardens:  Berkeley;  Newark;  Woodland.  Apr.  Another  gar- 
den annual,  V.  arvensis  L.,  Corn  Speedwell,  is  sometimes  met  with  as  an 
escape:  pedicels  shorter  than  the  flowers;  corolla  blue,  smaller;  capsule  notched 
at  apex,  the  lobes  not  divergent. 

2.  V.  peregrina  L.  Neckweed.  Annual,  erect,  4  to  9  or  12  in.  high, 
simple  or  branched  from  the  base;  herbage  finely  puberulent;  leaves  alternate 
or  the  lowest  opposite,  oblong,  %  to  1  in.  long,  entire  or  dentate,  only  the 
lowest  petioled;  flowers  solitary  in  the  axils  of  the  alternate  leaves,  sometimes 
in  one  of  the  axils  of  the  opposite  leaves,  appearing  racemose  above  by  the 
reduction  of  the  upper  leaves  to  bracts;  pedicels  shorter  than  the  small  white 
flowers  or  obcordate  capsules. 

Common  in  low  places  in  valley  fields:  Coast  Ranges;  plains  of  the  Sacra- 
mento and  San  Joaquin;   Southern  California.     May. 

3.  V.  americana  Schwein.  Brooklime.  Glabrous  perennial;  stems  erect 
or  ascending,  1  to  2  ft.  long;  leaves  oblong-ovate,  serrate,  1%  to  3  in.  long, 
short-petioled,  bearing  peduncled  racemes  in  their  axils;  pedicels  filiform, 
exceeding  the  linear-oblong  bracts  and  much  longer  than  the  rotund  capsule; 
corolla  blue. 


FIG  WORT    FAMILY.  383 

Springs  and  rivulets  in  tho  liills  nn<l  mountains.  Coast  Knn^es;  Sierra 
Nc\a<la.     Juno. 

17.  CASTILLEIA  Mutis. 

Root-parasitic  herbs  or  sometimes  suffrutescent  plants,  of  hilly  districts. 
Leaves  alternate,  sessile,  entire  or  more  commonly  laciniate.  Flowers  dull  yel- 
lowish or  greenish,  in  terminal  spikes  (rarely  pediceled),  the  bracts  and 
calyx-lobes  commonly  more  showy  than  the  dull  yellow  or  greenish  corolla. 
Calyx  tubular,  flattened  laterally,  cleft  before  and  usually  behind,  the  divisions 
entire,  emarginate  or  2-cleft.  Upper  lip  (galea)  of  the  corolla  long  and  nar- 
row, flattened  laterally  (or  conduplicate)  and  enclosing  the  style  and  the  4 
unequal  stamens.  Lower  lip  very  short,  3-lobed  or  -toothed.  Anther  cells 
unequal,  the  outer  versatile,  the  inner  pendulous.  Capsule  many-seeded.  (D. 
Castillo  jo,  Spanish  botanist.) 

Annual;    calyx    about    equally    cleft    before    and    behind,    wholly    green;    corolla    straight, 
exserted  from  the  calyx-tube  and  exposing  the  short  scarlet  lower  lip. .  1.  C.  stenantha. 
Perennials. 

Calyx    much    more    deeply    cleft    before    than    behind;    corolla    falcate,    the    galea    well 

exscrted  from  lower  side  of  calyx  and  exposing  the  lower  lip 2.  C.  af finis. 

Calyx  qually  cleft  before  and  behind;   galea  included  or  little   exserted   (the  lower  lip 
never   exposed). 

Calyx-lobes   mostly    2-cleft   to   middle;    herbage    villous-hirsute;    leaves   linear 

3.   C.  parviAora. 
Calyx-lobes  entire  or  with  slightly  2-lobed  summit. 

Herbage   viscid-pubescent ;    leaves   oval   or   obovate 4.    C.   lati folia, 

Herbage  white-woolly  throughout;  leaves  linear 5.  C.  foliolosa. 

1.  C.  stenantha  Gray.  Annual,  erect,  virgate,  1^4  to  2%  ft.  high,  the 
whole  plant  glandular-pubescent  and  wet  as  if  with  dew;  leaves  ascending, 
linear-lanceolate,  1%  to  3  in.  long,  all  entire;  lower  leaves  with  long  linear 
tips,  these  coiling  spirally  when  wilting;  bracts  entire,  the  uppermost  with 
scarlet  tips;  lower  flowers  pedicellate;  calyx  equally  cleft  or  cleft  slightly 
deeper  behind;  calyx-lobes  inciscly  2-cleft  at  apex;  corolla  wholly  green  (except 
the  lower  lip)  or  sometimes  slightly  yellowish,  straight,  well-exserted  from 
calyx-tube,  exposing  the  bright  scarlet  teeth  of  the  lower  lip;  corolla-tube 
longer  than  galea. —  (C.  spiralis  .Tepson.) 

Moist  rivulets:  northern  Napa  Co.;  Monterey  to  San  Diego;  southern  Sierra 
Nevada.     The  only  annual  species  in  the  State. 

2.  C.  affinis  II.  &  A.  Scarlet  Cup.  One  to  2  ft.  high,  with  few  virgate 
branches  from  the  base,  rather  leafy  below;  herbage  nearly  glabrous,  some- 
what villous,  or  slightly  scabrous-puberulent ;  leaves  linear,  entire,  4  in.  long 
or  less;  raceme  loose  below;  bracts  scarlet,  3-parted,  the  middle  lobe  largest 
and  3-cleft  at  apex;  flowers  pediceled,  1*4  in-  long;  calyx-lobes  notched  or 
2-cleft  at  apex,  the  teeth  acute;  corolla  yellowish,  falcate,  much  exserted 
from  the  anterior  cleft  of  the  scarlet  or  scarlet-tipped  calyx,  and  exposing  the 
lower  lip;  galea  about  as  long  as  tube,  villous,  bearded  towards  apex  on  the 
back. 

Borders  of  woods  in  the  Coast  Ranges  about  San  Francisco  Bay:  Oakland 
Hills;  San  Francisco,  etc.  Mar.-May.  The  large  lower  leaves  have  three  strong 
callous  nerves.  Bracts  very  long,  the  lobes  rather  narrow,  not  broader  above. 
Difficult  to  discriminate  from  the  next;  best  known  by  its  bright  scarlet 
pediceled  flowers,  callous-nerved  leaves,  and  the  at  length  rather  loose  raceme. 

3.  C.  parviflora  Bo^g.-  var.  douglasii  Jepson.  Indian  Paint  Brush. 
Stems  from  base  rather  few;  herbage  villous-hirsute;  leaves  linear,  varying 
to  linear-lanceolate  or  -oblong,  entire  or  with  a  few  linear-laciniate  lobes,  1%  to 
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2 Mi  (or  the  lower  even  3^)  in.  long;  bracts  petal-like  above,  equally  3-parted 
or  the  middle  lobe  somewhat  larger  and  3 -cleft  at  summit;  spikes  lax  below; 
calyx-lobes  red,  rarely  yellow,  laciniately  2-cleft  at  summit  or  to  below  the 
middle;  corolla  straight,  the  galea  about  as  long  as  tube,  little  or  not  at  all 
exserted. — (C.  douglasii  Benth.) 

Wooded  canons:  Coast  Ranges  and  Sierra  Nevada.  Common  and  variable. 
Bracts  variable  in  color,  tipped  with  red,  yellow,  or  white.  The  bracts  of 
the  yellow  form  from  the  Oakland  Hills  are  not  cleft  to  the  middle. 

4.  C.  latifolia  H.  &  A.  Seaside  Painted  Cup.  One-half  to  1%  ft.  high; 
herbage  viscid-pubescent;  leaves  thick,  oval  or  obovate,  mostly  less  than 
1  in.  long,  or  the  upper  larger  and  3-lobed  at  apex;  bracts  very  short  and 
broad  (about  9  lines  long  and  5  lines  wide)  with  oblong  lobes,  the  middle  lobe 
twice  as  large  as  the  lateral;  calyx-lobes  broad,  entire  or  notched  at  apex, 
almost  equaling  the  corolla;  corolla  small,  about  8  lines  long;  lower  lip  very 
short. 

Sea  cliffs,  and  rocky  headlands  along  the  coast :  San  Francisco :  Monterey, 
etc.    Aug. 

5.  C.  foliolosa  H.  &  A.  Woolly  Painted  Cup.  Suffrutescent,  with  many 
stems  from  the  base,  mostly  10  to  18  in.  high,  white-woolly  throughout;  leaves 
linear  and  entire,  rather  crowded  below  and  fascicled  in  the  lower  axils,  about 
1  in.  long  or  less,  the  upper  cauline  and  bracts  3-parted  into  linear  lobes; 
bracts  with  lobes  spatulate-dilated  at  apex,  the  middle  lobe  largest  and  again 
shallowly  3-lobed;  spikes  dense;  flower  about  9  lines  long,  only  slightly  curved; 
galea  protruding  from  calyx  only  1  or  2  lines,  shorter  than  or  as  long  as  tube 
of  corolla;  calyx-lobes  truncate  or  merely  retuse;  capsule  7  lines  long;  seeds 
bluish  green. 

Dry  Coast  Range  hills,  mostly  in  rocky  situations  or  on  gravelly  soil,  in 
some  places  exceedingly  abundant,  occupying  many  acres  of  open  hillside. 
Apr.-May. 

18.  ORTHOCARPUS  Nutt.     Owl's  Clover. 

Annual  herbs,  or  a  few  perennial  species  extra-limital.  Leaves  alternate, 
incised  or  laciniate,  the  floral  sometimes  colored.  Flowers  in  terminal  spikes. 
Calyx  tubular  or  short-campanulate,  4-cleft,  or  cleft  before  and  behind  and  the 
divisions  2-lobed.  Corolla  tubular,  the  upper  lip  ("galea")  similar  to  that  of 
Castilleia,  but  not  so  greatly  (or  not  at  all)  exceeding  the  lower  one.  Lower 
lip  3-saccate,  inflated,  often  very  conspicuous.  Stamens  4;  anthers  in  some 
species  with  but  one  cell.      (Greek  orthos,  upright,  and  karpos,  fruit.) 

A.  Bracts  with  colored  tips. 

Corolla  with  moderately  3-saccate  lower  lip,  the  teeth  or  lobes  conspicuous. 
Filaments   glabrous;    galea   nearly   straight,   glabrous. 

Flowers  whitish;  spike  slender,   3  in.  long  or  more,  lax  below. .....  1.    O.  atxcnuatus. 

Flowers  dull  white  with  purple  marks;  spike  short  and  dense,  2  in.  long  or  less 

2.   O.  costilleioidfs. 

Flowers  purple ;   spikes  dense,  cylindric 3.    O.   densiHorus. 

Filaments  hairy;  galea  hooked  at  apex,  bearded;  flowers  crimson 4.   O.  purpurascens. 

B.    Bracts   wholly    herbaceous. 

Corolla  with  conspicuously  3-saccate  lower  lip,  much  larger  than  the  slender  and  straight 
(but   ofteti   longer)    galea. 
Stamens  in  anthesis  exserted  from  the  scarcely  folded  galea;  flowers  j£   in.  long  or  less. 

Plants  small  and  weak;  flowers  scattered,  inconspicuous,  dark  red 5.  O.  pusiilus. 

Plants   larger   and   more    vigorous;    flowers   in    mostly   dense   spikes,    white   or   cream- 
color    6.    O.    Horibundui, 

Stamens  not  exserted   from   the   involute-subulate  galea;   flowers  exceeding   J4    in. 
Leaves   dissected   into   linear   segments;   tube   of  corolla  filiform. 
'Herbage  greenish;   corolla  yellow   or   pinkish   white,   no  markings   or   inconspicuous 
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ones  on  lip;  galea  and  tube  whitish 7.  O.  faucibarbatus. 

Herbage  somewhat  reddish;  galea  purple. 

Corolla  deep  sulphur-yellow    8.    O.  erianthus. 

Corolla  white  or  rose-color:   vars.  of   8.  O.  erianthus. 

Leaves  broader,   entire  or   with    few   segments;   corolla-tube   broader   and  dilated   up- 
wards;   herbage    somewhat    yellowish;    corolla    cream-color    throughout 

9.  O.  lithospermoides. 

1.  O.  attenuates  Gray.  Slender,  strict  or  more  rarely  with  a  few  branches, 
5  to  12  in.  high;  leaves  linear-lanceolate,  attenuate,  entire  or  the  upper  with 
one  or  two  filiform  lobes  above  the  middle,  3  in.  long  or  less,  mostly  1,  or  some- 
times 5,  lines  wide;  spikes  slender,  loose  below,  denser  above;  bracts  with  white 
tips  or  almost  wholly  herbaceous;  calyx-lobes  4,  filiform,  the  divisions  of  nearly 
equal  depth ;  corolla  dull  white,  not  deeply  bilabiate ;  lower  lip  shallowly  saccate, 
purple-dotted,  its  lanceolate  teeth  large  for  the  size  of  the  corolla,  almost  as 
long  as  the  saccate  portion  and  nearly  or  quite  equaling  the  galea.  ' 

Fields:  Coast  Ranges;  Great  Valley;  Sierra  Nevada  foothills  and  far  north- 
ward.    Apr.-May. 

2.  O.  castilleioides  Benth.  Corymbosely  branched  from  the  base,  commonly 
%  to  10  in.  high,  somewhat  hirsute-pubescent;  leaves  broader  than  in  the  pre- 
ceding, 4  lines  wide  or  less,  entire  or  with  laciniate  linear  divisions;  spikes 
short  and  dense,  or  even  subcapitate,  the  bracts  with  white  or  yellowish  tips; 
calyx-segments  linear;  corolla  6  to  10  lines  long,  dull  white  with  purple  marks; 
galea  plainly  longer  than  the  bright  crimson  teeth. 

Marshy  ground  near  the  coast:  Alameda;  West  Berkeley;  Napa  Valley; 
Sonoma  Co.  and  northward  to  Washington.     June. 

3.  O.  densiflorus  Benth.  Escobita.  Strict  or  strictly  branched,  5  to  15 
in.  high,  finely  pubescent;  leaves  oblong-lanceolate  to  linear,  with  mainly  a 
pair  of  filiform  or  slender  divisions;  spike  dense,  4  in.  long  or  less;  bracts 
3-cleft  with  purple  and  white  tips;  calyx-segments  spatulate-dilated,  purple; 
corolla  8  to  10  lines  long,  purple  and  white;  lower  lip  with  large  crimson  dots, 
the  teeth  nearly  as  long  as  the  galea. 

Valley  fields  and  low  hills,  common:  Calistoga;  San  Rafael;  Mill  Valley; 
Newark,  etc.,  and  southward  along  the  coast  to  San  Luis  Obispo.     May. 

4.  O.  purpurascens  Benth.  Owl  's  Clover.  Erect  or  frequently  much 
branched  from  the  base  with  ascending  branches,  4  to  15  in.  high,  villous- 
pubescent;  leaves  parted  into  many  filiform  divisions,  which  are  often  brownish 
tinged;  spike  thick  and  dense,  2  to  4  in.  long;  bracts  dilated  at  base,  palmately 
cleft  into  filiform  or  narrowly  linear  lobes,  the  upper  with  crimson  or  purple 
spatulate-dilated  tips,  as  also  the  calyx-lobes;  calyx  more  deeply  cleft  behind 
than  before;  corolla  crimson  or  purplish,  1  to  1%  in.  long;  lower  lip  white- 
tipped,  with  yellow  and  purple  dots  or  markings;  galea  densely  purple-bearded 
on  the  back,  incurved  at  tip. 

Sierra  Nevada  foothills;  Sacramento  and  San  Joaquin  valleys;  North  Coast 
Ranges  and  southward  to  Southern  California.     Common.     Apr.-May. 

5.  O.  pusillus  Benth.  Slender  and  weak,  2  to  4  in.  high ;  herbage  purplish, 
sparingly  hispidulous-pubcscent ;  leaves  pinnately  cleft  into  linear  or  filiform 
divisions;  bracts  longer  than  the  scattered  inconspicuous  dark  red  flowers; 
corolla  2  to  3  lines  long. 

Hillsides  and  fields,  coloring  moist  spots  with  a  du\\  red  hue :  Oakland  Hills ; 
Marin  Co.;  Napa  Valley;  Humboldt  Co.  and  northward.  Often  parasitic  on 
grasses  (J.  B.  Davy).      Mar.- Apr. 

6.  O.    floribundus  Benth.       Erect,    somewhat    corymbosely    branched    from 
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near  the  base  or  the  middle,  5  to  12  in.  high,  nearly  glabrous ;  leaves  (especially 
the  upper)  pinnately  parted  into  linear-filiform  divisions,  some  again  parted; 
spikes  short  and  dense,  the  upper  bracts  not  surpassing  the  calyx ;  corolla  white 
or  cream-color,  6  lines  long,  its  tube  much  exceeding  the  calyx;  lower  lip  with  2 
hairy    lines   within. 

Hillsides  near  the  coast:   Millbrae;  San  Francisco. 

7.  O.  faucibarbatus  Gray.  Plants  7  to  14  in.  high,  commonly  with  ascend- 
ing branches  from  the  middle;  herbage  greenish,  glabrous,  or  puberulent  above; 
leaves  oblong  or  ligulate  at  base,  pinnately  cleft  above  into  several  linear  di- 
visions; spikes  at  length  elongated  and  lax;  bracts  shorter  than  the  flowers, 
palmately  cleft  or  parted  into  lanceolate  segments;  corolla  yellow  or  pinkish 
white,  9  to  10  lines  long,  its  tube  whitish,  very  slender,  pubescent,  twice  the 
length  of  the  calyx;  sacs  of  lower  lip  nearly  2  lines  deep,  deeper  than  high. 

Low  fields  in  the  Coast  Range  valleys  from  Monterey  Co.  and  Santa  Crui 
to  Napa  Valley,  Sonoma  Co.  and  Eureka.  Apr.-May.  Sometimes  the  lips  of 
the  corolla  deflex  in  age  and  widely  gap. 

8.  O.  erianthus  Benth.  Johnny-Tuck.  Simple  or  commonly  branching,  5 
to  8  in.  high;  herbage,  particularly  the  bracts  and  stems,  reddish;  leaves 
pinnately  divided  into  filiform  divisions;  spikes  slender;  bracts  much  shorter 
than  the  flowers;  corolla  about  10  lines  long  and  sulphur-yellow  except  the 
dark  purple  subulate  galea,  its  filiform  tube  at  least  twice  the  length  of  the 
calyx;  sacs  of  the  lower  lip  2  lines  deep,  deeper  than  high,  each  sac  com- 
monly with  2  greenish  yellow  spots  at  the  base  of  the  tooth;  folds  of  the 
throat  densely  bearded. 

Very  abundant  on  the  plains  of  the  Sacramento  and  San  Joaquin  valleys 
and  on  the  low  hills  of  the  Coast  Ranges,  often  coloring  wide  stretches  with 
streamer-like  bands  of  yellow  in  Apr.  and  May.  Var.  versicolor  Jepson. 
Popcorn  Beauty.  Corolla  white,  excepting  the  purple  galea,  often  with  a 
transverse  purple  band  across  the  throat  below  the  sacs;  otherwise  like  the 
species. — San  Francisco.  Var.  roseus  Gray.  Corolla  rose-color. — San  Fran- 
cisco sand  hills. 

9.  O.  lithospermoides  Benth.  Cream  Sacs.  Stem  erect  and  simple, 
rarely  with  a  few  branches  above  the  base,  8  to  12  (or  14)  in.  high;  herbage 
hirsute-pubescent  above,  less  so  below;  lower  leaves  lanceolate,  entire;  upper 
oblong,  with  a  few  slender  lobes;  spike  very  dense  and  thick;  bracts  nearly 
equaling  the  flowers,  the  upper  dilated  at  the  base,  palmatifid  into  7  or  more 
narrow  lobes;  corolla  1  in.  long  or  more,  of  a  rich  cream-color,  strongly  3- 
saccate,  the  tube  dilated  upwards. 

Plains  and  low  hills:  Palo  Alto;  Berkeley;  Contra  Costa;  Marin,  Sonoma 
and  Napa  cos.  northward  through  the  Coast  Ranges  to  Mendocino;  Sacramento 
Valley.  Apr.-May.  Upper  bracts  large,  almost  as  broad  as  long,  concealing 
the  calyx;  in  the  two  preceding  species  the  upper  bracts  are  small,  little  or  not 
at  all  longer  than  the  calyx,  only  3  to  5-cleft  and  not  so  broad. 

19.  CORDYLANTHUS  Nutt.      Bird's  Beak. 

Branching  annuals.  Leaves  alternate,  narrow,  either  entire  or  3  to  5- 
parted  into  linear  divisions.  Bracts  and  calyx  never  colored.  Flowers  scat- 
tered along  the  branches  or  in  terminal  clusters  or  heads.  Calyx  spathe-like. 
consisting  of  an  upper  and  a  lower  leaf-like  division  or  the  lower  division  want- 
ing. Corolla  tubular,  enlarged  a  little  upwards,  the  lips  of  nearly  equal  length; 
lower  lip  obtusely  3-toothed.  Stamens  4  or  2;  anther-cells  unequal,  ciliate  or 
minutely  bearded.     Capsule  flattened;  seeds  with  a  loose  coat,  pointed  at  one 
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end.      (Greek  cordule,  club,  and  anthos,  flower,  in  reference  to  the  shape  of  the 
corolla.) 

Calyx   diphyllous    (t.    c,   with   upper   and   lower   leaf-like   divisions);    stamens   4,    filaments 

villous;   bracts   and   floral   leaves  gland-tipped. — Subgenus  Adenostegia. 

Flowers  crowded  into  terminal  heads;   bracts  hirsute-oliate 1.   C.  rigidus. 

Flowers  2  or  3  together  at  the  ends  of  the  branchlets,  or  only  one. 

Herbage   pubescent    2.   C.  pilosus. 

Herbage  glabrous 3.  C.  pringlei. 

Calyx    monophyllous    (i.    e.,    with    a    single    upper    leaf-like    division);    filaments    glabrous; 

bracts  and   floral   leaves   not   gland-tipped. — Subgenus   Hemistegia. 

Leaves  entire;  stamens  4    4.   C.  maritimus. 

Some  of  the  leaves  pinnatifid ;  stamens  2 5.  C.  mollis. 

1.  C.  rigidus  Jepson,  n.  comb.  Erect,  paniculately  branched,  1  to  2 
or  3  ft.  high;  herbage  finely  puberulent,  the  3-parted  bracts  hispid-ciliate ; 
lower  leaves  entire,  upper  3  to  5-parted  into  linear  divisions,  their  tips  dilated 
and  retuse;  flowers  crowded  in  terminal  heads;  corolla  yellowish  and  purplish, 
over  l\<2  in.  long. — (Adenostegia  rigida  Benth.    C.  filifolius  Nutt.) 

Throughout  Southern  California  and  north  into  the  southern  Sierra  Nevada, 
in  the  Coast  Ranges  reaching  the  Santa  Cruz  and  Mt.  Hamilton  ranges. 

2.  C.  pilosus  Gray.  Paniculately  branched,  2  to  3  ft.  high,  glandular, 
Bof t -pubescent ;  leaves  narrowly  linear,  entire,  somewhat  fascicled  below,  *4 
to  Yj  in.  long,  the  upper  and  floral  with  1  to  3  callous-glandular  teeth  at  the 
dilated  tip ;  flowers  2  or  3  together  at  the  end  of  the  branchlets,  or  only  1 ; 
calyx-lobes  exceeding  the  corolla;  corolla  %  in.  long,  dull  white  or  yellowish; 
lower»  lip  rather  broad  below,  scarcely  shorter  than  the  upper;  stamens  4; 
anthers  2-celled;  filaments  villous. — (Adenostegia  pilosa  Greene.) 

Very  common  on  dry  hills  throughout  northern  California:  Los  Gatos;  Mor- 
aga  Valley;  San  Rafael;  Napa  Valley;  Vaca  Mts.  and  northward.      Sept. 

3.  C.  pringlei  Gray.  Diffusely  and  subdivaricately  branched,  the  branches 
slender  and  very  wiry,  about  1*4  ft-  high;  glabrous  below,  the  inflorescence 
sparsely  sprinkled  with  minute  glandular-hispid  hairs;  leaves  filiform,  6  lines 
long,  the  floral  somewhat  callous-tipped;  flowers  few,  solitary,  terminating  the 
stem  and  branches;  upper  calyx-division  narrow,  bifid;  corolla  5  to  6  lines  long, 
white  or  greenish  white,  marked  with  purple  at  the  middle;  capsule  oblique 
at  summit,  with  a»very  distinct  beak. — (Adenostegia  pringlei  Greene.) 

Higher  summits  and  very  local :  Mt.  St.  Helena ;  Lake  Co.  The  plant  in  an- 
thesis  is  almost  or  quite  leafless  and  the  rigid  wiry  branches  of  a  deep  brown  or 
mahogany  color  are  quite  characteristic.  This  and  the  preceding  species  belong 
to  the  subgenus  Adenostegia,  characterized  by  a  diphyllous  calyx;  it  is  to  be 
noted,  however,  that  the  lower  sepal  in  C.  pringlei  and  C.  pilosus  is  deciduous, 
and  that  only  the  upper  sepal  persists  in  extreme  age!  The  next  two  species 
are  of  the  subgenus  Hemistegia,  the  calyx  of  which  is  monophyllous,  only  the 
upper  sepal  being  present. 

4.  C.  maritimus  Nutt.  Corymboscly  branched,  5  to  12  in.  high;  herbage 
glaucous  and  more  or  less  hoary-pubescent;  leaves  linear  to  oblong,  1  in.  long, 
entire;  flowers  in  short  rather  thick  spikes,  about  as  long  as  the  loosely  imbri- 
cated bracts;  corolla  purplish;  stamens  4,  in  very  unequal  pairs;  anthers  of 
the  longer  pair  2-celled,  of  the  shorter  pair  with  only  the  lower  smaller  cell; 
filaments   glabrous. — (Adenostegia   inaritima   Greene.) 

Salt  marshes  near  the  coast  from  San  Francisco  Bay  southward  to  Southern 
California.      July. 

5.  C.  mollis  Gray.  Simple  or  branched,  %  to  1  ft.  high,  villous-pubescent. 
the  bracts  densely  villous-hirsute ;  leaves  linear  or  oblong,  entire,  or 
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saliently  few-toothed  or  pinnatifid ;  flowers  spicate ;  corolla  %  in.  long ;  stamens 
2;  anthers  2-celled;  filaments  glabrous. — (Adenostegia  mollis  Greene.) 
Interior  salt  marshes:  Vallejo;  Suisun  Marshes.     Aug. 

20.  PEDICULARIS  L.     Lousewort. 

Perennial  herbs  with  alternate  pinnatifid  leaves.  Flowers  in  a  bracteate 
spike-like  raceme.  Calyx  2  to  5-cleft.  Corolla  tubular,  strongly  bilabiate; 
upper  lip  galeate,  arched  and  compressed;  lower  lip  of  3  small  rounded  lobes 
or  teeth.  Stamens  4,  under  the  galea;  anthers  transverse,  with  equal  cells. 
Capsule  flattened,  oblique  at  apex,  loculici dally  2-valved.  (Latin  pediculus,  a 
louse;  of  uncertain  application.) 

1.  P.  densiflora  Bcnth.  Indian  Warrior.  Stems  simple  and  erect,  9 
to  12  in.  high,  commonly  several  from  the  scaly  caudex;  herbage  soft -pubescent 
or  nearly  glabrous;  leaves  pinnately  divided  or  parted,  the  segments  oblong 
and  doubly  serrate-toothed  or  incised;  flowers  in  a  terminal  dense  (or  in  age 
loose)  raceme;  bracts  linear,  ciliate  or  serrulate  towards  the  apex,  mostly  shorter 
than  the  flowers,  crimson  or  crimson-tipped;  calyx  split  to  the  base  in  front, 
2-toothed  behind,  3  to  4  lines  long;  corolla  crimson,  pink  or  (in  shade)  white. 
1  in.  long  or  more;  galea  large,  slightly  broader  upwards,  strongly  arched; 
lower  lip  small,  of  3  rounded  teeth;  anther-cells  acute  at  base;  seeds  few. 

Wooded  hills  throughout  western  California.    Feb.-Mar. 

UTRICULARIACEAE.    Bladderwort  Family. 

Aquatic  insectivorous  plants.  Calyx  bilabiate.  Corolla  deeply  bilabiate, 
the  lower  lip  larger,  3-lobed,  spurred  at  the  base  in  front.  Stamens  2,  an- 
terior. Ovary  superior,  1 -celled,  with  a  free  central  placenta  bearing  several 
ovules.  Fruit  a  2-valved  capsule.  Seed  with  a  straight  embryo  and  no  endo- 
sperm. 

1.  UTRICULARIA  L.     Bladderwort. 

Leaves  capillary  divided  and  bearing  little  bladders  which  possess  a  kind  of 
valve-like  opening.  Scapes  1  to  few-flowered.  Calyx-lips  entire.  Corolla 
with  a  projecting  palate  on  the  lower  lip,  often  closing  the  throat;  upper  lip 
erect.      (Latin  utriculus,  a  little  skin  or  leathern  bottle.) 

1.  U.  vulgaris  L.  Common  Bladderwort.  Immersed  stems  1  ft.  long 
or  more,  crowded  with  bi-  or  tri-pinnately  parted  leaves  bearing  many  blad- 
ders; scapes  5  to  12-flowered;  pedicels  recurved  in  fruit;  corolla  6  to  9  lines 
broad,  with  conical  spur  somewhat  shorter  than  the  lower  lip. 

Olema;  Santa  Rosa,  M.  S.  Baker;  lower  San  Joaquin.  The  bladders  have 
an  entrance  closed  by  a  valve  opening  inwards,  so  that  small  aquatic  animals 
having  entered  are  unable  to  escape. 

OROBANCHACEAE.    Broom-rape  Family. 

Root-parasitic  herbs,  destitute  of  green  color,  with  alternate  scales  in  plaee 
of  leaves.  Flowers  complete.  Calx  persistent.  Corolla  tubular,  more  or  less 
bilabiate,  the  upper  lip  2-lobed  or  entire,  the  lower  3-lobed.  Stamens  4,  didyna- 
mous,  inserted  on  the  tube  of  the  corolla.  Ovary  superior,  1-celled,  pointed 
with  a  long  style  which  is  curved  at  the  apex.  Capsule  ovoid,  2  to  4-valved, 
each  valve  bearing  on  its  face  1  or  2  placentae.  Seeds  numerous,  very  small, 
with  endosperm;  embryo  minute. 

Calyx    S-cleft;    anther-cells    separated    from    below    upward,    mucronate    at    base;    capsule 
2-valved    \%    Orohawche. 

Calyx   truncate   behind   and   before,   or  with    1    to  4   teeth   in   front;   anther-cells  parallel 
blunt;   capsule  4-valved    2.    Boschkiakia! 
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1.  OROBANCHE  L.     Broom-rape. 

Low  commonly  viscid-pubescent  plants,  with  violet-purple  or  yellow  flowers. 
Calyx  5-cleft  into  acute  or  acuminate  lobes.  Corolla  tubular,  curved,  obscurely 
or  manifestly  bilabiate;  upper  lip  erect  or  arching  inwards,  in  ours  2-lobed; 
lower  lip  3-lobed,  spreading.  Stamens  included.  Style  deciduous;  stigma 
peltate  or  with  anterior  and  posterior  lobes.  Placentae  4,  2  on  each  valve  of  the 
capsule.      (Greek  orobos,  vetch,  and  anchone,  choke.) 

Flowers  on  long  slender  peduncles  from  a  short  more  or  less  subterranean  caudex, 
without  bractlets;  corolla  obscurely  bilabiate;  placentae  not  closely  approximate  in 
pairs. 

Peduncles  few  or  one;  corolla  bluish  or  purplish;  calyx-lobes  subulate 1.  O.  uniHora. 

Peduncles  many;  corolla  commonly  yellow;  calyx-lobes  broader 2.  O.  fasciculata. 

Flowers  in  a  raceme,  or  subspicate,  or  thyrsoid,  each  with  2  bractlets;    corolla  manifestly 
bilabiate;  placentae  in  contiguous  pairs. 
Herbage  light  colored  or  somewhat  purplish;  flowers  pedicellate;  calyx  equally  cleft. 

Calyx-lobes  nearly  as  long  as  tube  of  corolla 3.    O.  contosa. 

Calyx-lobes  scarcely  half  as  long  as  corolla   4.  O.  calif ornica. 

Herbage   dark   reddish   brown;    flowers   subsessile    or    short    pcdiceled;    calyx    unequally 
cleft;  stems  with  a  thickened  tuber-like  base 5.   O.  tuberosa. 

1.  O.  uniflora  L.  Naked  Broom-rape.  Peduncles  few  or  one,  slender, 
ll/2  to  5V2  i°»  high  from  a  short  scaly  nearly  subterranean  stem;  calyx-lobes 
subulate,  often  attenuate,  longer  than  the  tube;  corolla  violet-tinged  or  blue- 
purple,  1  in.  long  or  less  (twice  the  length  of  the  calyx  or  more),  the  lobes 
obovate  and  rather  large. — (Aphyllon  uniflorum  Gray.) 

Widely  distributed  but  not  common:  Lafayette;  Napa;  Howell  Mt.  Apr.- 
May. 

2.  O.  fasciculata  Nutt.  Scaly  stem  emerging  from  the  ground  1  or  2  in. 
and  bearing  numerous  fascicled  peduncles  3  to  4  in.  long;  plants  more  pu- 
bescent and  glandular  than  in  no.  1 ;  calyx-lobes  broadly  or  triangular-subulate, 
usually  shorter  than  but  often  exceeding  the  tube;  corolla  yellow,  sometimes 
purple  or  reddish  tinted,  1  to  1%  in.  long. — (Aphyllon  fasciculatum  Gray.) 

Higher  mountain  slopes  and  ridges,  rather  common:  Coast  Ranges;  Sierra 
Nevada;  Southern  California.  June.  Parasitic  on  Eriogonum,  Phacelia, 
Artemisia,  etc. 

3.  O.  comosa  Hook.  Branching  close  to  the  surface  of  the  ground,  3  to 
4  in.  high,  puberulent;  flowers  racemose  or  somewhat  corymbose;  pedicels  2 
to  4  lines  long;  bractlets  on  the  pedicels  or  at  the  base  of  the  flowers;  calyx 
parted  into  long  linear-attenuate  lobes  %  as  long  as  or  nearly  equaling  the 
corolla;  corolla  pinkish  or  purplish,  1  to  1*£  in.  long,  upper  lip  notched  or  bifid, 
lower  lip  3-parted  into  rather  narrow  lobes;  anthers  woolly. — (Aphyllon  como- 
sum  Gray.) 

Dry  hills  or  low  valleys,  parasitic  on  Artemisia  and  other  shrubs,  usually 
not  common  in  a  locality.  Mohave  Desert;  Livermore;  San  Joaquin  and 
Sacramento  valleys;  northward  to  Washington.     Aug.-Sept. 

4.  O.  californica  C.  &  S.  Stems  usually  simple,  2  to  6  in.  high ;  viscid- 
pubescent;  flowers  crowded  in  a  dense  raceme;  pedicels  1  to  2  (or  the  lower 
sometimes  6)  lines  long;  calyx-segments  linear-lanceolate,  half  as  long  as  the 
corolla;  corolla  yellowish  or  purplish,  %  to  1  in.  long,  its  lobes  shorter  and  less 
spreading  than  in  no.  3;  anthers  glabrous  or  slightly  hairy. — (Aphyllon  cali- 
fornicum  Gray.)  % 

Open  hills:    Coast  Ranges;    Sierra   Nevada.      Corolla   rather   mo*"* 
and  less  membranous  than  in  O.  comosa;    lips  about  2  lines  long,  ir 
about  3  to  4  lines  long. 
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5.  O.  tubcrosa  (Gray)  Ileller.  Low,  stout,  pruinose-puberulent,  the  thick- 
ened base  of  the  stem  with  imbricated  scales;  inflorescence  a  dense  pyramidal 
(or  more  or  less  globose)  cluster  of  short  racemes;  calyx  unequally  cleft,  the 
lobes  about  as  long  as  the  tube  of  the  corolla;  corolla  yellowish  or  dark  purple 
or  brown,  5  to  7  lines  long,  the  lobes  a  line  long,  scarcely  spreading;  anthers 
after  dehiscence  somewhat  hairy. — (Aphyllon  tuberosum  Gray.) 

Summits  of  the  ('oast  Range  peaks  and  ridges,  parasitic  on  Adenoetomia 
fasciculatum,  and  similar  shrubs:  Gabilan  Mts. ;  Mt.  Hamilton;  Mt.  Diablo; 
Mt.  Tamalpais;  Vaca  Mts.;  Snow  Mt.      May. 

2.  BOSCHNIAKIA  C.  A.  Mey. 

Stems  thick,  simple,  arising  from  rather  large  globose  tubers  which  are  de- 
veloped at  the  point  of  attachment  of  the  parasite  to  the  root  of  the  host 
plant.  Flowers  without  bractlets,  sessile  or  pedicellate,  more  or  less  concealed 
by  scaly  subtending  bracts,  the  whole  forming  a  dense  spike.  Calyx  short, 
cup-shaped,  truncate  behind  and  with  teeth  in  front,  or  entirely  truncate. 
Corolla  ventricose;  upper  lip  erect  or  fornicate,  entire  or  bifid;  lower  3-parted. 
Stamens  slightly  exserted.  Stigma  bilamellate,  the  lobes  right  and  left,  or  4- 
lobed.  Capsule  4-valved,  each  valve  with  1  placenta.  ( Bosch niaki,  a  Russian 
botanist.) 

1.  B.  strobilacea  Gray.  Tubers  2  to  3  in.  in  diameter,  bearing  1  to  13 
spikes;  spikes  deep  red-brown  in  age;  scales  (bracts)  much  imbricated, 
very  broad  and  obtuse;  lower  flowers  rarely  with  bractlets;  calyx  truncate  or 
with  1  to  4  teeth  anteriorly  and  laterally  disposed;  upper  lip  of  corolla  entire, 
emarginate  or  bifid;  filaments  densely  bearded  at  base. 

Higher  Coast  Range  ridges:  Santa  Cruz  Mts.,  Moraga  Ridge,  Mt.  Tamalpais, 
Mt.  St.  Helena  and  northward  to  British  Columbia;  commonly  parasitic  on  the 
roots  of  Manzanita.  May.  The  oblong  spikes  in  many  cases  bear  a  marked 
resemblance  to  Sugar  Pine  cones;  in  other  cases  the  inflorescence  is  more 
open  and  the  specific  name  less  applicable.  For  a  detailed  account  see  Errthea, 
v,  63,  pi.  1  &  2. 

PLANTAGINACEAE.    Plantago  Family. 

Acaule8cent  herbs  with  1  to  several-ribbed  or  -nerved  radical  leaves.  Flowers 
complete,  regular,  4-merous,  the  scarious  and  veinless  corolla  commonly  wither- 
ing-persistent. Ovary  2  to  4-celled,  superior;  style  long-stigmatose,  simple 
and  filiform. 

1.  PLANTAGO  L.     Plantain. 

Flowers  perfect  or  polygamo-dioecious,  each  subtended  by  a  bract,  disposed 
in  spikes  or  heads  which  are  raised  on  a  leafless  scape.  Sepals  4.  Corolla 
small,  salverform,  with  a  short  tube,  or  nearly  rotate.  Stamens  4,  or  sometimes 
2,  alternating  with  the  lobes  of  the  corolla  and  borne  on  its  tube.  Ovary  2 
or  falsely  4-celled,  with  1  or  more  ovules  in  each  cell.  Capsule  circumsetssile. 
the  seeds  attached  to  the  face  of  the  loose  partition  which  falls  away  with  the 
lid.      Seed-coat  mucilaginous.      (Latin  name  of  the  Plantain.) 

Corolla   closed   over   the   mature   capsule,   forming   a   sort   of   beak;    perennial;   stamens  4; 

spike  6  to   12   in.   long;   leaves  oblong-lanceolate 1.  p.    hirtella. 

Corolla   remaining   expanded,   not  closed  over   the  mature  capsules. 
Perennials;   stamens  4. 

Leaves   lanceolate    2.    P.    lanceolate 

Leaves  ovate   «. 3.   P.   major. 

Leaves  linear    . . 4.   P.   maritime 

Annuals;    leaves   linear   or   oblanceolate. 

Stamens  4;    capsule  2-secded;    spike  oblong 5.    P.  f*atagonica. 

Stamens  2;    capsule  4-seeded;    spike  narrowly  linear 6.    P.  bigetaiii. 
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1.  P.  hirtella  H.B.K.  Root  thick;  herbage  roughish  pubescent,  especially 
the  scapes  and  leaf -ribs;  leaves  oblong-oblanceolate  to  narrowly  oblong,  taper- 
ing to  apex  and  below  into  a  broad  petiole,  3  to  12  in.  long  and  %  to  3%  in. 
wide;  spikes  6  to  12  in.  long,  dense  except  at  the  base;  corolla  persistent,  its 
lobes  closed  over  the  capsule,  forming  a  sort  of  beak;    seeds  3. 

Clay  banks  along  the  coast:  Marin  Co.  and  San  Francisco  southward  to 
Southern  California. 

2.  P.  lanceolata  L.  Ribwort.  English  Plantain.  Perennial;  herbage 
somewhat  villous  with  short  hairs,  often  rusty-pilose;  leaves  erect  or  spreading, 
oblong-lanceolate,  tapering  at  base  into  a  slender  petiole,  strongly  3  to  5-ribbed, 
3%  to  6  in.  long;  scape  longer  than  the  leaves,  silicate  and  angular,  erect; 
spike  short-cylindrical,  %  to  2  in.  long;  corolla  nearly  rotate;  sepals  scarious, 
the  two  lower  often  combined  into  one;  stamens  twice  as  long  as  the  corolla, 
with  Blender  filaments;  capsule  2-seeded. 

Common  about  San  Francisco  Bay.  A  naturalized  European  species  which 
has  seriously  diminished  the  carrying  capacity  of  cattle  pastures  in  the  Pt. 
Beyes  country  and  northward  to  Humboldt. 

3.  P.  major  L.  Common  Plantain.  Glabrous  perennial;  rootstock  short 
and  thick;  leaf -blades  round-ovate,  3  to  6  in.  long,  entire  or  toothed,  marked 
with  5  to  7  prominent  ribs,  these  converging  at  the  base  into  a  broad  petiole 
4  or  5  in.  long;  scapes  not  as  long  as  the  leaves,  rarely  longer,  bearing  an 
elongated  spike  often  8  in.  long;  sepals  green  in  the  middle,  the  edges  scarious; 
capsule  2-celled  with  4  to  8  seeds  in  each  cell,  circumscissile  near  the  middle. 

Not  uncommon  in  low  fields  and  waste  places.  Probably  introduced  from 
Europe.  Called  by  the  Indians  " White  Man's  Foot, "  since  it  has  closely 
followed  the  advance  of  civilization,  springing  up  about  the  earliest  frontier 
settlements.  It  has  repute  in  rustic  medicine  for  the  cure  of  certain  cutaneous 
disorders.  Var.  asiatica  Dec;  leaves  in  a  rosette-like  cluster,  the  petiole  about 
1  in.  long  or  less;  peduncles  surpassing  the  leaves;  spike  below  less  dense; 
capsule  circumscissile  near  the  base  and  well  within  the  calyx. — Stockton ;  Sierra 
Nevada. 

4.  P.  maritima  L.  Sea  Plantain.  Low  stout  maritime  perennials  with 
many  thick  and  fleshy  linear  or  narrowly  linear  leaves;  scapes  ascending,  3  to 
4,  rarely  6  to  7  in.  long,  equaling  or  exceeding  the  leaves;  spike  cylindrical, 
1)4  to  2  or  3  in.  long;  sepals  somewhat  carinate;  corolla-tube  pubescent  exter- 
nally; capsules  2  to  4-seeded. 

Cliffs  and  rocks  near  the  sea:  Santa  Cruz;  San  Francisco;  West  Berkeley. 

5.  P.  patagonica  Jacq.  var.  calif  or  nica  Greene.  Annual,  si  Iky -pubescent, 
4  to  5  in.  high;  leaves  narrowly  linear  to  oblanceolate,  about  %  the  length  of 
the  scapes,  rarely  equaling  them,  less  than  1  to  nearly  3  lines  wide;  spike 
dense  and  short,  oblong,  or  even  almost  capitate,  4  to  6  lines  long;  sepals  obtuse, 
scariously  margined  and  with  a  firm  and  broadly  linear  central  portion ;  capsule 
2-seeded;  seeds  oblong-oval  with  a  pronounced  ventral  sulcus,  and  tough 
leathery  testa. 

Very  common  on  hillsides  everywhere.     Apr.-May.     Fr.  June. 

6.  P.  bigelovii  Gray.  Slender  glabrous  annual,  3  to  5  in.  high;  leaves 
linear  or  filiform,  commonly  shorter  than  the  scapes,  less  than  2  lines  broad, 
both  scapes  and  leaves  erect;  fruiting  spike  %  to  l1,^  in.  long,  about  1*4  lines 
wide;  stamens  2;  capsule  ovoid-oblong,  1  to  1%  lines  long,  circumscissile  much 
below  the  middle  (well  within  the  calyx),  4-seeded,  occasionally  a  fifth  seed; 
seeds  winged  at  one  end. 
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Alkaline    fields    of    the    Sacramento    and    San    Joaquin    valleys    westward 
through  the  South  Coast  Ranges.  *Apr.-May. 

RUBIACEAE.    Madder  Family. 

Shrubs  or  herbs  with  opposite  or  whorled  entire  leaves.  Flowers  perfect  or 
polygamous,  rarely  unisexual.  Calyx,  corolla  and  stamens  4-merous  (except 
Sherardia).  Calyx  coherent  with  the  ovary,  its  limb  sometimes  obsolete. 
Stamens  alternate  with  the  lobes  of  the  corolla  and  inserted  on  its  tube. 
Ovary  2  to  5-celled ;  styles  1  or  2.  Embryo  in  fleshy  or  horny  albumen.— 
A  very  large  order  including  the  Cinchona  and  Coffee  Plant. 

Herbs  or  slightly  suffrutescent  plants. 

Corolla  rotate;  flowers  in  cymes  or  solitary,  pediceled 1.  Galium. 

Corolla  funnelform;  flowers  in   involucrate  heads 2.    Sheraxdia. 

Large  shrub;  corolla  tubular- funnelform;  flowers  in  dense  globose  long-peduncled  heads.. 

3.    Cephalakthi's. 

1.  GALIUM  L:    Bedstraw.     Cleavers. 

Herbs  or  some  species  slightly  suffrutescent,  with  slender  square  stems. 
Leaves  exstipulate,  in  whorls.  Flowers  cymose,  peduncled.  Calyx-limb  obso- 
lete. Corolla  rotate,  4-cleft.  Stamens  4,  short.  Ovary  2-lobed,  2-celle<l, 
2-ovuled;  styles  2.  Fruit  didymous,  of  two  globular  halves,  dry  or  fleshy, 
separating  when  ripe  into  2  seed-like  indehiscent  1-seeded  carpels.  (Greek 
gala,  milk,  certain  species  being  used  to  curdle  milk.) 

A.   Annuals. 

Mature  fruit  dry;   leaves  6  to  8  in  a  whorl. 

Pedicels  curved  in  fruit   1.   G.   trie  or  nc. 

Pedicels  straight  in   fruit. 

Fruit  granulate  or  tuberculate  but  glabrous   2.   G.   parisienst. 

Fruit   densely   uncinate-hispid 3.    G.    aparint. 

B.  Perennials. 
Mature   fruit  dry. 

Leaves  6  in  a  whorl,   cuspidate-acuminate 4.   G.    triAomm. 

Leaves  4  or  5  in  a  whorl,  obtuse  at  apex   5.  G.  triridum. 

Mature   fruit  fleshy  or  berry-like;  leaves  in  whorls  of  4. 

Herbaceous ;  corolla  yellowish    6.   G.  calif  ornicum. 

Suffrutescent ;   corolla   white    7.    G.    nuttailn. 

Herbaceous ;  corolla  purple    8.   G.   bolanderx. 

Prostrate ;    corolla   white    9.    G.    andretrsti. 

1.  G.  tricornc  Stokes.  Corn  Galium.  Stems  stout,  rather  simple,  6  to 
10  in.  long,  the  angles  callous,  with  stoutish  recurved  prickles;  leaves  in  whorls 
of  6  to  8,  narrowly  oblanceolate  or  linear,  callous-margined  and  thickly  beset 
with  recurved  prickles,  about  6  lines  long;  fruit  on  stout  recurved  pedicels, 
iy2  lines  long,  papillate-rugose,  2  lines  broad  or  more. 

Naturalized  from  Europe:  Kenwood,  Sonoma  Co.    Fruiting  in  June. 

2.  G.  parisiense  L.  Wall  Galium.  Much  branched  from  the  base,  the 
branches  and  particularly  the  branchlets  very  slender  or  almost  filiform, 
10  to  16  in.  high,  very  leafy  below,  less  so  above,  finely  scabrous;  leaves 
in  whorls  of  6,  oblong-spatulate  or  linear-oblong,  acute,  3  to  5  lines  long; 
cymes  several-flowered,  paniculate,  the  peduncles  and  pedicels  filiform;  flowers 
whitish,  very  small,  %  to  %  line  broad;  fruit  small,  glabrous,  granulate. — 
(G.  anglicum  Huds.) 

Vineyards  at  Sonoma.     Introduced  from  Europe.     July. 

3.  G.  aparine  L.  Goose  Grass.  Diffuse  or  climbing  over  herbaceous 
plants  and  forming  rather  thick  coarse  mats,  the  stems  1  to  2  or  3  ft.  long, 
the  whole  herbage  setulose  or  hispidulous-roughened ;  leaves  in  whorls  of  7 
or  8,  oblong-oblanceolate,  obtuse,  or  the  upper  acute,  mucronate,  tapering  to 
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a  rather  narrow  base,  Vi  to  1%  or  2  in.  long;  flowers  white  or  whitish;  fruit 
thickly  beset  with  whitish  hooked  bristles. 

Common  in  half  shaded  or  grassy  places  among  the  hills.  Widely  distrib- 
uted.   Apr.    Ft.  in  May. 

4.  G.  triflorum  Michx.  Sweet-scented  Bedstraw.  Decumbent  or  reclin- 
ing, with  numerous  mostly  simple  stems  from  the  base,  7  to  12  in.  long, 
retrorsely  scabrous  on  the  angles  or  smoothish;  leaves  mostly  in  6s,  oblong- 
oblanceolate,  rather  abruptly  bristle-pointed,  the  midrib  and  the  upper  sur- 
face near  the  margin  somewhat  scabrous,  3  to  6  lines  long;  axillary  peduncles 
once  di-  or  tri-chotomous,  3  to  6  lines  long;  pedicels  bractless,  but  the  pedicels 
of  the  terminal  peduncles  with  mostly  whorled  bracts;  corolla  purplish  or 
greenish;  fruit  1  line  or  less  broad,  beset  with  slender  hooked  bristles; 
endosperm  lunate  in  cross-section. 

Edges  of  woods:  San  Mateo  and  northward;  Sierra  Nevada. 

5.  G.  trifidum  L.  Stems  slender  and  weak,  ascending,  5  to  18  in.  high, 
the  angles  comparatively  smooth;  leaves  in  whorls  of  4  or  5,  thin,  oblong, 
obtuse,  not  bristle-pointed,  obscurely  scabrous  on  the  margins,  1%  to  6  lines 
long;  flowers  minute;  peduncles  mostly  scattered;  fruit  smooth;  endosperm 
annular  in  cross-section. 

Coast  Ranges  (but  not  common)  ;  Sierra  Nevada. 

6.  G.  californicum  H.  &  A.  California  Galium.  Stems-  from  slender 
rootstocks,  erect  and  numerous,  forming  a  low  tuft,  6  to  8  in.  high,  or  diffuse 
and  1  ft.  long;  herbage  hispid  with  widely  spreading  stiff  hairs;  leaves  thin- 
nish,  ovate  or  oval,  apiculate-acuminate,  %  to  %  in.  long,  the  margins  and 
midrib  hispid-ciliolate ;  flowers  dioeciously  polygamous,  the  fertile  solitary 
on  short  peduncles  at  the  branches  or  in  the  forks,  the  sterile  ones  terminal 
in  3s;  corolla  yellowish  with  ovate-lanceolate  lobes;  fruit  purple,  glabrous  or 
nearly  so. 

Common  on  open  hills  of  the  Coast  Ranges:  Humboldt  Co.  to  Southern  Cali- 
fornia. 

7.  G.  nuttallii  Gray.  Suffrutescent,  often  climbing  2  to  5  ft.  high  on 
bushes,  glabrous  and  nearly  smooth,  the  angles  of  the  stem  and  margins  of  the 
leaves  roughened  or  hispidulous;  leaves  in  whorls  of  4,  thickish,  oval  to 
linear-oblong,  mucronulate  or  obtuse,  mostly  1%  to  2  or  sometimes  3  lines 
long;  fruit  smooth  and  glabrous,  purple,  2  lines  broad. 

Common  in  Coast  Range  thickets:  Cloverdale  and  Mt.  Diablo  to  San  Diego. 
Mar. 

8.  G.  bolanderi  Gray.  Erect,  stems  10  to  14  in.  high,  forming  a  thick 
tuft;  angles  of  the  stems  scabrous;  leaves  oblong,  acute,  usually  narrowed  at 
base,  hispid-ciliate,  2  to  3  (or  the  lower  4)  lines  long;  cymes  several-flowered, 
paniculate;  pedicels  about  the  length  of  the  flowers,  in  fruit  recurved  or 
arcuate;  corolla  deep  red-purple,  with  ovate  acute  lobes;  ovary  glabrous, 
rugose. 

North  Coast  Ranges;  Sierra  Nevada. 

9.  G.  andrewsii  Gray.     Densely  matted  on  the  ground,  the  prostrate  stems 
rooting  at  the  joints,  2  to  4  in.  long;   herbage  grayish,  sparsely  scabrous  or 
smooth;  leaves  crowded  and  fascicled  in  the  axils,  in  whorls  of  4,  subulate, 
pungent,  rigid,  2  to  4  lines  long;   flowers  solitary  or  in  3s,  terminatin*" 
branchlets,  very  small,  perfect;    corolla   white;    fruit  on   short  some* 
curved  pedicels,  1  to  1^  lines  wide,  glabrous. 

High  dry  ridges  of  the  inner  Coast  Ranges. 
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Kelloogia  oalioides  Torr.  Slender  perennial  herb  with  opposite  leaves 
interposed  stipules,  flowers  on  loose  forking  cyme  terminal  on  stem  or  few 
branches,  greenish  yellow  funnelform  corolla  3  lines  long,  and  densely  uncinate 
hispid  fruits. — Sierra  Nevada,  common. 

2.  SHERARDIA  L. 

Slender  annual  with  square  stems  and  whorled  exstipulate  leaves.  Flowers 
small,  blue  or  pinkish,  in  heads  surrounded  by  a  deeply  divided  involucre. 
Calyx-limb  of  4  to  6  teeth,  which  grow  after  flowering  and  crown  the  fruit. 
Corolla  funnelform,  the  limb  4  or  5-lobed.  Stamens  4  or  5.  Style  filiform, 
slightly  2-cleft.  Fruit  dry,  didymous,  separating  into  2  indehiscent  1-seeded 
carpels.     (Dr.  Wm.  Sherard,  a  patron  of  Dillenius  and  friend  of  John  Ray.) 

1.  S.  arvensis  L.  Field  Madder.  Three  to  6  in.  high,  hispidulous- 
roughened  or  nearly  glabrous;  leaves  in  whorls  of  4  to  6,  lanceolate  to  oblong, 
pungent;  flowers  subsessile,  2  or  3  in  a  head;  involucre  in  fruit  3  to  4  lines 
loBg,  its  lobes  6  to  8,  ovate  or  ovate-lanceolate. 

Bay  region,  becoming  widely  naturalized  in  pasture  lands  near  the  coast: 
San  Mateo  north  to  Olema.    Often  matting  the  ground  closely. 

3.  CEPHALANTHUS  L.    Button  Bush. 

Shrub  or  small  tree  with  opposite  or  ternate  leaves.  Flowers  densely  aggre- 
gated into  spherical  peduncled  heads.  Calyx-tube  inversely  pyramidal,  the 
limb  4-toothed.  Corolla  narrowly  funnelform,  slender,  the  small  limb  4-cleft. 
Style  filiform,  much  exserted;  stigma  capitate.  Fruit  dry  and  hard,  obpynun- 
idal,  at  length  splitting  from  the  base  upwards  into  2  to  4  one-seeded  achene- 
like  portions.      (Greek  kephale,  a  head,  and  anthos,  a  flower.) 

1.  C.  occidentals  L.  Button-willow.  Shrub  or  tree,  6  to  20  (or  30) 
ft.  high;  bark  clay -gray,  young  branches  reddish;  leaves  elliptic-  to  oblong- 
ovate,  slightly  attenuate,  truncate  or  obtuse  at  base,  entire,  2%  to  3%  in.  long, 
on  petioles  2  lines  long,  with  short  intervening  stipules;  peduncles  1  to  3  in. 
long;  heads  %  to  1  in.  in  diameter;  calyx  greenish;  corolla  white,  4  lines 
long,  the  segments  obtuse,  tipped  with  black;  fruit  nearly  2  lines  long;  seed 
1  line  long,  flattened,  acutely  margined. 

Common  along  interior  streams,  especially  the  San  Joaquin  and  Sacramento 
rivers;  Sierra  Nevada  foothills.  Fruiting  heads  and  fruits  recalling  those 
of  the  Sycamore.      Aug.-Sept. 

CAPRIFOLIACEAE.     Honeysuckle  Family. 

Erect  or  twining  shrubs.  Leaves  opposite,  simple  or  compound,  without 
stipules  or  with  false  foliaceous  appendages  resembling  stipules.  Flowers  com- 
plete. Calyx-tube  adnate  to  the  ovary,  the  toothed  limb  commonly  insignificant 
Corolla  regular  or  irregular,  5-merous  or  rarely  4-merous.  Stamens  (in  ours) 
as  many  as  the  lobes  of  the  tubular  or  rotate  corolla  and  inserted  on  its  tube 
or  base.  Ovary  2  to  5-celled;  style  1,  elongated  or  short  or  hardly  any.  Fruit 
in  ours  a  berry  or  berry -like  drupe.  Seed-coat  adherent  to  the  fleshy  en- 
dosperm; embryo  small. 

Leaves  pinnately  compound;  corolla  rotate,   regular;  deciduous  shrubs  or  small  trees  with 

compound    inflorescence    1.    Sambvcus. 

Leaves  simple. 

Berry   snow-white;   corolla   open-campanulate   or   tubular- funnel  form,    regular;    deciduous 

shrubs    2.    SvMPHOSiCAtros. 

Ilerry  red  or  black;  corolla  tubular,  commonly  irregular 3.  Lomiceea. 
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1.  SAMBUCUS  L.     Elder. 

Shrubs  or  small  trees  with  odd-pinnate  leaves  and  serrate  leaflets.  Flowers 
small,  white,  in  cymes  collected  in  a  terminal  compound  cluster,  jointed  with 
their  pedicels.  Calyx  5-toothed.  Corolla  regular,  rotate,  deeply  5-lobed. 
Ovary  3  to  5-celled;  style  short;  stigmas  3  to  5;  ovules  solitary,  suspended 
from  the  summit  of  each  cell.  Fruit  small  berry-like  drupes,  with  cartilag- 
inous nutlets.  (Greek  sambuke,  a  musical  instrument,  said  to  have  been 
made  of  Elder  wood.) 

Flowers  in  a  flat  cyme;  berry  blue  with  a  bloom;  winter  buds  very  small.. 1.  S.  glauca. 

Flowers   in   a  thyrsoid  panicle;   berry  scarlet   or   blue,   without  bloom;    winter   buds  large, 
the  scales  broad,   %  to  Y+  in.  long 2.  S.  raccmosa. 

1.  S.  glauca  Nutt.  Blue  Elderberry.  Bushy  or  arborescent,  6  to  25 
ft.  high;  leaves  compound  with  5  to  7  leaflets;  leaflets  coriaceous,  glabrous, 
ovate  to  oblong-lanceolate,  serrate  except  at  the  abruptly  acuminate  apex,  1 
to  4  in.  long;  flowers  2%  to  3Vij  lines  broad,  aggregated  in  a  terminal  flat- 
topped  cluster  2  to  6  in.  broad,  consisting  of  one  to  several  5-rayed  cymes; 
berries  2  lines  in  diameter,  blue  beneath  the  white  bloom. 

Open  woods  or  canons  of  the  lower  hill  country  or  at  middle  altitudes,  or 
along  stream-banks  in  the  valleys:  Coast  Ranges;  Sacramento  and  San  Joaquin 
valleyB;  Sierra  Nevada.  Fl.  May  to  Aug.  Fr.  Aug.-Sept.  The  berries  are 
used  in  cookery.      The  straight  shoots  furnished  arrow  shafts  for  the  Indians. 

2.  S.  racemosa  L.  var.  callicarpa  Jepson.  Red  Elderberry.  Low  or 
arborescent  and  20  ft.  high;  leaflets  thinnish,  mostly  obovate  or  oblong,  com- 
monly acuminate,  sharply  serrate  to  the  very  apex,  glabrous  above,  pubescent 
with  short  appressed  hairs  beneath,  2  to  7  in.  long;  inflorescence  thrysoid- 
paniculate,  ovate  in  outline,  2*/>  to  3  in.  high;  berries  scarlet  or  black  without 
bloom,  2  lines  broad;  fruiting  clusters  2  to  5  in.  across,  very  showy. 

Pescadero  Creek;  Berkeley  Hills;  Marin  Co.  and  northward  along  the  coast 
to  Mendocino.      Apr. 

2.  SYMPHORICARPOS  L. 

Low  and  branching  bushes  with  small  short-petioled  simple  leaves  and  scaly 
leaf-buds.  Flowers  bibracteolate,  white  or  rosy-tinged,  in  close  short  spikes 
or  clusters.  Calyx  with  a  globular  tube  and  4  or  5-toothed  limb;  limb  Bhort, 
persistent.  Corolla  regular,  open-campanulate  or  tubular-funnelform,  4  or 
5-lobed,  the  stamens  inserted  on  its  throat,  in  ours  included.  Ovary  4-celled, 
each  of  the  2  lateral  cells  with  a  single  fertile  ovule,  the  two  median  cells 
containing  several  ovules,  none  of  which  develop.  Fruit  a  white  berry  with 
bony  seeds.  (Greek  sumphoreo,  to  bear  together,  and  karpos,  fruit,  the  berries 
in  close  clusters.) 

Plants  3  or  4  ft.  high;   leaves  mostly  1   in.  long,  entire  or  lobed 1.  5".   racemosus. 

Plants  low,  about  1  ft.  high;  leaves  mostly  Yi  in.  long,  commonly  entire 2.  S.  mollis. 

1.  S.  racemosus  Michx.  Snow  Berry.  Erect  or  spreading,  with  slender 
branches,  commonly  3  to  4  ft.  high;  leaves  round-oval  to  ovate  or  oblong, 
entire  or  on  the  same  branchlet  sinuately  few-toothed  or  saliently  lobed, 
glabrous  or  the  lower  surface  pubescent,  commonly  1  (less  commonly  as  much 
as  2)  in.  long,  short-petioled;  calyx-lobes  ciliate;  corolla  pinkish,  2  is«««  lrtn^, 
5-lobed  above  the  middle,  densely  villous-hirsute  within;  berry  gle 

lines  in  diameter;  pulp  snowy,  nearly  tasteless. 

Very  common  throughout  California  in  the  hill  country.      Be 
poison  children. 

2.  S.   mollis  Nutt.      Low   diffuse   shrub   about   1    ft.   high,   \ 
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more  delicate  habit  than  the  preceding  and  with  thinner  leaves;  leaves  oral 
or  elliptic,  mostly  %  in.  long,  seldom  other  than  entire,  pubescent  on  hoth 
surfaces  or  more  so  on  the  lower  surface;  corolla  ruse-red,  barely  pultesecnt 
within,  otherwise  like  the  last. 

Coast  Ranges,  not  common   (Mt.  Diablo,  Monterey,  San  Luis  Obispo  Co.); 
Sierra  Nevada.     Apr.-May. 

S.  oreophilus  Gray.     Corolla  tubular-funnelform,  5  or  6  lines  long. — High 
Sierra  Nevada. 

3.  LONICERA  L.     Honeysuckle. 

Erect  or  twining  shrubs  with  simple  entire  leaves,  one  or  two  pairs  beneath 
the  inflorescence  often  connate-perfoliate.  Flowers  spicate  at  the  ends  of  the 
branches  or  in  small  axillary  clusters.  Calyx-tube  ovoid  or  almost  globose, 
the  limb  5-toothed  or  truncate,  deciduous  or  persistent,  mostly  small,  sometimes 
none.  Corolla  with  an  elongated  tube  more  or  less  gibbous  at  base;  limb  bila- 
biate with  the  upper  lip  4-lobed  or  -toothed,  or  regular  and  the  5  lobes  scarcely 
unequal.  Stamens  5,  inserted  on  the  tube  of  the  corolla.  Ovary  2  or  3-celled, 
becoming  a  few-  to  several-seeded  berry.  (Adam  Lonitzer,  a  German  herbalist 
of  the  16th  century.) 

Erect   shrubs;    flowers   in   pairs   on   an   axillary  peduncle;   corolla   nearly    regular 

1.    L.   involucrata. 
Twining   shrubs;     flower- whorls   in   terminal   spikes;     corolla   irregular. 

Flowers    pink;    leaves,    except    the    lowest,    with    stipule-like    appendages;    corolla    his- 

pidulous-glandular  without    2.  L.    hispidmla. 

Flowers  yellow;  leaves  mostly  without  stipule-like  appendages;  corolla  glabrous  without.. 

3.  L.  intcrrupta. 

1.  L.  involucrata  (Richards)  Banks.  Black  Twin-berry.  Erect  shrub. 
4  to  7  ft.  high;  leaves  opposite  (or,  on  the  lower  portion  of  the  season's  shoot, 
ternate),  oblong,  varying  to  ovate  or  lanceolate,  1%  to  3Yj  in.  long,  on  very 
short  petioles;  flowers  sessile,  borne  in  pairs,  side  by  side  on  axillary  peduncles 
and  subtended  by  conspicuous  broad  bracts  which  become  reddish  in  age; 
peduncles  solitary  in  the  axils,  %  in.  in  fruit,  1  in.  long;  corolla  saccate- 
gibbous  on  the  upper  side  at  base  and  with  5  subequal  spreading  lobes,  8 
lines  long,  yellow  within  and  without,  or  somewhat  crimson-tinged  exteriorly, 
viscid-pubescent;  filaments  coalescent  with  the  tube  about  midway;  berries 
black,  3  to  5  lines  in  diameter,  disagreeable  to  the  taste. 

Along  canon  streams  in  the  mountains  throughout  California.  Mar.-May. 
Not  reported  from  inner  Coast  Range. 

L.  conjuoialis  Kell.  Bracts  minute  at  the  base  of  the  partly  or  wholly 
united  ovaries;  corolla  dark  purple,  bilabiate,  the  broad  upper  lip  barely  4- 
toothed. — Sierra  Nevada.  L.  coerulea  L.  Bracts  2,  linear-subulate,  longer 
than  the  united  ovaries;  corolla  yellowish  white;  berry  blue. — Sierra  Nevada. 

2.  L.  hispidula  Dougl.  var.  calif ornica  (Greene)  Jepson.  California 
Honeysuckle.  Climbing  bushes  or  trees  6  to  20  ft.  high,  the  woody  trunk 
sometimes  1  in.  in  diameter  and  the  ultimate  branches  often  3  or  4  ft.  long  and 
drooping ;  leaves  more  or  less  glaucous,  oblong,  ovate,  or  elliptic-oblong,  truncate 
or  subcordate  at  base,  2  to  3  in.  long,  1%  to  l1/^  in.  wide,  short- petioled  and  all 
except  the  lowest  with  conspicuous  rounded  connate-perfoliate  stipule-like  ap- 
pendages; corolla  pink,  6  to  7  lines  long,  glandular-hispidulous  without,  the 
tube  within  and  the  lower  portion  of  the  filaments  very  hairy;  anthers  exserted; 
berries  red. 

Frequent  in  canons  and  along  streams  of  the  Coast  Ranges:  Santa  Crux; 
Berkeley;  Napa  Valley.  Also  Sierra  Nevada.  Apparently  not  in  the  inner 
Coast  Ranges. 
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3.  L.  interrupta  Benth.  Chaparral  Honeysuckle.  Stems  with  a  rigid 
woody  trunk  1  ft.  or  so  high,  the  branches  climbing  or  reclining  on  bushes; 
leaves  orbicular  to  elliptic-oblong  or  -ovate,  green  above,  glaucous  beneath, 
%  to  1  in.  long,  on  petioles  %  in.  long,  mostly  without  interf oliar  appendages ; 
flowers  yellow,  in  whorls  in  an  interrupted  spike;  spikes  2  to  5  in.  long, 
peduncled,  terminal  and  solitary  or  with  several  additional  from  the  axils  of 
the  uppermost  leaves,  1  to  3  pairs  of  which  are  connate-per foliate ;  corolla  4  or 
5  lines  long,  glabrous  exteriorly,  and  nearly  so  within;  filaments  hairy  towards 
the  base. 

Dry  slopes  and  ridges,  climbing  2  to  4  ft.  high  on  bushes  of  the 
ehaparral:  middle  and  inner  Coast  Ranges;  Sierra  Nevada.  June- July.  Var. 
subspicata  (Gray)  Jepson.  Moronel.  Uppermost  leaves  distinct  and  often 
very  narrow;  inflorescence  paniculate. — Corral  Hollow  southward  to  San  Diego. 

VALERIANACEAE.    Valerian  Family. 

Ours  annual  herbs  with  opposite  leaves.  Flowers  mostly  perfect,  borne 
in  a  cymose  inflorescence.  Corolla  epigynous,  bilabiate  to  regularly  5-lobed, 
the  1  to  3  stamens  borne  on  its  tube.  Calyx-tube  adnate  to  the  ovary,  its  limb 
obsolete  (in  ours)  or  pappus-like.  Ovary  commonly  3-celled,  the  two  lateral 
cells  reduced  to  mere  nerves,  or  enlarged  and  forming  wings  to  the  central  cell 
which  is  1-seeded  and  indehiscent.     Style  simple,  slender;  stigmas  1  to  3. 

1.  PLECTRITIS  DC. 

Annual  herbs.  Stems  simple  or  rarely  with  very  slender  branches.  Leaves 
entire  or  sparingly  toothed,  the  cauline  commonly  sessile.  Flowers  small 
(1%  to  2V&  lines  long),  borne  in  glomerules  at  the  end  of  the  stem  or  branches, 
or  the  glomerules  in  interrupted  or  dense  spikes.  Wings  of  the  fruit  com- 
monly incurved  and  forming  a  circular  hollow  or  cavity  on  the  side.  Species 
similar  in  size,  habit,  leaves  and  inflorescence.  (From  Latin  plecto,  to  plait 
or  interweave,  on  account  of  the  involved  inflorescence.) 

Fruits    wingless 1.     P.    samolifolia. 

Fruit  conspicuously  winged. 

Fruit    woolly 2.    P.    jepsonii. 

Fruit  not  woolly. 

Fruit    wholly  glabrous 3.    P.    glabra. 

Fruit  more  or  less  hispid. 

Cavity  of  fruit  without   subulate  appendages. 

Wings  of  fruit  meeting  above,  open  below;  fruit  glabrous  externally.  .4.  P.  magna. 

Wings  of  fruit  spreading  or  incurved;  fruit  more  or  less  hispid  externally 

5.    P.    macroccra. 
Cavity  of   fruit  with   two   stout   subulate   appendages 6.   P.    davyana. 

1.  P.  samolifolia  (DC.)  Hoeck.  Corolla  obscurely  bilabiate;  spur  short; 
fruit  wingless,  resembling  a  buckwheat  fruit. 

Near  the  coast  northward. 

2.  P.  jepsonii  (Suksdorf)  Davy.  Simple,  about  10  in.  high;  leaves  spatu- 
late-obovate  and  narrowed  to  a  winged  petiole;  upper  leaves  ovate-lanceolate, 
sessile,  acute;  fruit  conspicuously  covered  with  woolly  hairs;  incurved  margin 
of  wing  thickiBh,  marked  lengthwise  on  the  outside  by  a  groove. 

Vaca  Mts.,  Jepson. 

3.  P.  glabra  Jepson.      About  1  ft.  high,  the  leaf  axils  bearing  some  slender 
branches;   leaves  ovate,  acute  or  the  lower  broadly  oblong,  all  more  or  less 
erose  or  with  some  few  serrulations ;  spur  of  corolla  broad,  almost  as  broad 
as  the  throat;  fruit  wholly  glabrous;  margins  of  the  fruit  thickish,  spreadi] 
or  equally  incurved.  f 
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Antioch,  Davy. 

4.  P.  magna  (Greene)  Suksdorf.  Stems  Btoutish,  often  2  to  2%  ft.  high, 
the  remote  nodes  with  1  or  2  very  slender  branches;  leaves  oblong-obovate, 
obtuse,  1  to  2%  in.  long,  the  uppermost  smaller,  ovate  and  often  acute; 
4  *  corolla  white,  its  spur  short  and  thick ; ' '  fruit  smooth  and  somewhat  flat- 
tened laterally  or  narrow  dorsally,  glabrous  outside  or  the  margins  of  the 
wings  ciliate,  the  cavity  with  a  hispid  line;  wings  with  thin  margins,  not 
lobed  at  apex,  incurved,  meeting  above  and  leaving  a  small  circular  opening 
below,  or  closed  below  and  open  above. 

North  Coast  Ranges:  Vaca  Mts.;  Napa  Range;  Knights  Valley. 

5.  P.  macrocera  T.  &  G.  Slender,  mostly  simple,  3  or  4  to  8  in.  high; 
leaves  linear  or  narrowly  oblong;  spur  of  corolla  longer  than  tube;  fruit  more 
or  less  hispid,  dorsally  carinate,  the  carina  2-grooved;  lateral  wings  broad,  each 
with  a  more  or  less  obvious  lobe  at  apex,  spreading  or  incurved. 

Napa  Range  and  elsewhere.  Var.  ciliosa  Jepson.  Carina  of  fruit  ribbon-like, 
bordered  on  each  side  with  a  rather  dense  row  of  short  equal  bristles  perpen- 
dicular to  it. — Marin  Co. 

6.  P.  davyana  Jepson.  Simple,  about  1  ft.  high;  leaves  mostly  narrowly 
oblong;  flowers  in  a  dense  and  mostly  uninterrupted  spike;  spur  of  corolla 
much  shorter  than  throat;  fruit  with  broadish  back,  more  or  less  hispid,  th« 
carina  bordered  with  many  hispid  hairs;  wings  not  lobed  at  apex,  incurve*!, 
and  merging  gradually  into  the  beak;  cavity  of  fruit  with  a  small  depression 

.  on  each  side  from  which  arises  a  single  stout  subulate  body. 
Antioch,  Davy. 

Valeriana  sylvatica  Banks.  Perennial;  stems  erect,  simple,  from  root- 
stocks;  radical  leaves  mainly  undivided,  obovate;  cauline  leaves  pinnate  or 
pinnately  divided,  with  3  to  11  or  13  leaflets;  calyx-limb  of  5  to  15  bristle- 
shaped  calyx-lobes  which  are  coiled  up  and  inconspicuous  until  the  fruiting 
stage  when  they  unroll  and  form  a  conspicuous  plumose  and  pappus-like  crown 
to  the  fruit. — High  Sierra  Nevada. 

DIPSACEAE.    Teasel  Family. 

Herbs  with  opposite  leaves.  Flowers  in  dense  heads  or  short  spikes  sur- 
rounded by  an  involucre.  Calyx-tube  adnate  to  the  ovary,  its  limb  cup-shaped 
or  divided  into  bristles.  Corolla  borne  on  the  calyx-limb,  with  4  or  5-lobed 
limb.  Stamens  4  (or  2  by  abortion),  inserted  on  the  throat  of  the  corolla; 
filaments  exserted.  Ovary  1-celled;  style  filiform;  ovule  1.  Fruit  an  achene, 
crowned  with  the  persistent  calyx. 

Bracts  of  the  spike  or  head  conspicuous,  rigid,  prickly-pointed,  exceeding  the   flowers. . . . 

1.    DirsACTS. 
Bracts  of  the  head  herbaceous,  inconspicuous,  concealed  among  the  flowers.... 2.  Scabio&a. 

1.    DIPSACUS  L. 

Stout  coarse  and  prickly  biennial  herbs.  Cauline  leaves  united  at  base. 
Flowers  pinkish  white,  in  a  dense  oblong  head  or  short  spike,  surrounded  by  an 
involucre  of  elongated  bracts  much  surpassing  the  pointed  bracts  subtending 
the  flowers.  Bracts  in  fruit  very  rigid  and  spine-like.  Calyx-limb  cup-shaped. 
4-toothed.  Corolla  4-lobed.  Achene  surrounded  by  a  4  to  8  ribbed  involucel. 
(Creek  name  of  the  Teasel.) 

1.  D.  fullonum  L.  Fuller's  Teasel.  Erect,  4  or  5  ft.  high;  radical 
leaves  broadly  oblong,  arcuate,  1*4  ft.  long  or  less;  upper  cauline  connate-per- 
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foliate ;  spikes  3  or  4  in.  long ;  bracts  of  the  involucre  narrowly  linear,  tapering 
to  the  acute  apex,  1  to  4  in.  long;  bracts  of  the  spike  with  recurved  tips. 

Abundant  in  low  and  waste  lands  about  San  Francisco  Bay:  Berkeley; 
Alameda;  San  Jose;  Marin  Co.  D.  sylvestbis  Huds.,  Common  Teasel,  has 
been  reported  at  San  Francisco;  the  bracts  of  its  spikes  have  straight  tips. 

2.  SCABIOSA  L. 

Large  herbs  with  opposite  leaves  and  the  flowers  in  hemispherical  heads 
on  long  peduncles.  Involucre  of  many  distinct  bracts.  Involucel  cylindrical, 
not  lobed.  Calyx-tube  adnatc  to  the  ovary,  produced  slightly  beyond  it  and 
bearing  5  long  slender  awns.  Corolla  inserted  on  the  summit  of  the  calyx- 
tube,  slender- funnelform  or  salverform,  with  5  short  equal  lobes,  the  marginal 
ones  very  much  larger  with  the  upper  lobes  much  smaller  than  the  lower. 
(Latin  scabiosa,  meaning  scurfy,  the  plant  used  for  affections  of  the  skin.) 

1.  S.  atropurpurea  L.  Mourning  Bride.  Stems  branching,  2  or  3  ft. 
high;  lowest  leaves  lyrate;  upper  leaves  pinnately  divided  or  the  uppermost 
oblong- lanceolate  and  coarsely  serrate  or  the  narrower  ones  disposed  to  be 
entire;  peduncles  8  to  12  in.  long;  heads  1%  in.  broad;  flower  black-purple 
to  pinkish  white,  the  regular  corollas  5  or  6  lines  long;  calyx-awns  3  lines  long; 
fruit  an  achene,  enclosed  in  the  persistent  involucre  and  bearing  the  exserted 
calyx-awns.  • 

Native  of  Europe,  naturalized  by  waysides:  Berkeley;  Solano  Co.,  etc. 

CAMPANULACEAE.    Bell-Flower  Family. 

Slender  or  small  herbs  with  milky  juice,  alternate  simple  leaves  and  regular 
complete  flowers.  Calyx-tube  adnate  to  the  ovary,  the  limb  commonly  5-parted, 
usually  divided  down  to  the  ovary  and  persistent.  Corolla  5-lobed  or  -parted, 
inserted  with  the  5  stamens  where  the  calyx  becomes  free  from  the  ovary. 
Ovary  2  to  5-celled;  style  1,  long,  with  2  to  5  stigmas.  Fruit  a  many -seeded 
capsule. 

Capsule  dehiscent  on  the  side. 

Opening  by   small   valves  or   circular   perforations. 

Corolla  more  or  less  campanulate;   ovary  short  and  broad 1.    Campanula. 

Corolla   rotate;   ovary  somewhat   elongated 2.    Specularia. 

Opening    by    irregular    fissures;    ovary    short    and    broad 3.    Heterocodon. 

Capsule   dehiscent  at   the   apex   within   the  calyx;   ovary   club-shaped 4.    Githopsis. 

1.  CAMPANULA  L.     Bell-flower. 

Herbs  with  blue  flowers.  Calyx  with  5  narrow  lobes,  its  tube  short  and  broad. 
Corolla  campanulate  or  nearly  so.  Filaments  dilated  at  base.  Stigmas  and 
cells  of  the  ovary  3  to  5.  Capsule  short,  opening  on  the  side  by  3  to  5  small 
valve-like  perforations.      (Diminutive  of  Latin  campana,  a  bell.) 

Perennials;   style  filiform,   long-exserted ;   capsule  openings   near   the  middle  or  base. 

Style   exceeding  the   campanulate   corolla 1.    C.    linnaeifolia. 

Style  shorter   than   the  narrowly  campanulate   corolla. 

Leaves  sessile;   corolla-lobes   narrowly   lanceolate 2.    C.   prenanthoides. 

Leaves  petioled;   corolla    lobes   ovate-oblong 3.    C.   scoulert. 

Annuals;    style  included   in   the   corolla;   capsule  urn-shaped,    the   openings   just   above   the 
middle 4.  C.  cxigua. 

1.  C.  linnaeifolia  Gray.  Stem  about  1  ft.  high,  slender,  simple  or  spar- 
ingly branched  at  summit;  leaves  ovate-oblong,  crenulate  except  at  base, 
sessile  or  subsessile,  %  to  %  in.  long,  the  margins  retrorsely  scabrous,  as  also 
the  angles  of  the  stem;  flowers  few,  solitarv,  the  peduncles  as  long  or  much 
longer;  calyx-lobes  lanceolate;  corolla  pale  blue,  1%  in.  long;  capsule  globula 
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Swampy  places:   Pt.  Reyes  and  northward  to  Mendocino  Co.      Jane-July. 

2.  C.  prenanthoides  Durand.  California  Hare-bell.  Stem  slender, 
erect,  1%  to  2  ft.  high,  often  much  branched;  herbage  minutely  rough-puberu- 
lent  or  almost  glabrous;  leaves  oblong-ovate  or  lanceolate,  sessile,  1  in.  long 
or  less,  sharply  serrate;  flowers  mostly  in  clusters  on  short  pedicels;  clusters 
axfllary,  or  the  upper  leaves  reduced  and  the  inflorescence  racemose;  corolla 
cylindrical  in  the  bud,  4  or  5  lines  long,  2  or  3  times  the  length  of  the  subulate 
calyx-lobes,  parted  into  linear-lanceolate  lobes;  capsule  hemispherical  or  short - 
turbinate. 

Wooded  hills  near  the  coast  from  Monterey  northward;  Sierra  Nevada  from 
Placer  Co.  to  Mt.  Shasta.      July. 

3.  C.  scoulcri  Hook.  Stem  slender,  erect,  or  decumbent  at  base,  mostly 
simple,  6  to  12  in.  high;  herbage  glabrous;  leaves  ovate  to  lanceolate,  sharply 
serrate,  %  to  1^4  in.  long,  tapering  at  base  into  a  margined  petiole;  flowers 
on  filiform  peduncles,  solitary  in  the  axils  or  terminal,  or  the  upper  leaves 
reduced  to  minute  bracts  and  the  inflorescence  paniculate;  corolla  exceeding 
or  twice  as  long  as  the  subulate  calyx-lobes,  deeply  cleft  into  ovate-oblong 
lobes. 

Redwood  region  from  Marin  Co.  northward  to  Washington. 

4.  C.texigua  Rattan.  Branching  from  the  base  and  diffuse,  2  to  4  (or 
6)  in.  high,  short-hispid,  especially  at  base;  leaves  obovate,  linear,  or  the  up- 
permost subulate;  flowers  erect,  lateral  or  terminal  on  the  branchlets,  of  two 
kinds,  one  with  slender  and  rather  short  style  having  3  re  volute  stigmas  at 
apex  and  with  the  dilated  bases  of  the  filaments  not  ciliolate;  the  other  kind 
with  the  style  longer,  conspicuously  club-shaped  and  merely  notched  at  apex, 
the  dilated  bases  of  the  filaments  ciliolate;  corolla  of  both  kinds  light  blue, 
2  to  4  lines  long;  calyx-lobes  subulate-linear,  nearly  twice  the  length  of  the 
turbinate  tube;  capsule  somewhat  urn-shaped,  with  3  valve-like  openings  just 
above  the  middle. 

Coast  Range  peaks  and  ridges:  Mt.  Hamilton;  Mt.  Diablo;  Mt.  Tamalpaia; 
Mt.  St.  Helena. 

2.  SPECULARIA  Heister.     Venus  Looking-glass. 

Annuals  with  leafy  erect  stems.  Flowers  solitary  or  in  pairs,  in  the  axils 
of  the  leaves,  blue  or  purplish,  1  or  2-bracteolate.  Our  species  with  two  kinds 
of  flowers:  the  earlier  fertilized  in  the  bud,  with  undeveloped  corolla  and  3  or 
4  calyx-lobes;  the  later  with  a  conspicuous  blue  corolla  and  5-lobed  calyx. 
Corolla  rotate  or  nearly  so.  Stigmas  and  cells  of  the  ovary  3,  sometimes 
2  or  4.  Capsule  rather  long,  prismatic  or  cylindric,  dehiscent  by  small  valve 
like  openings  on  the  sides.      (Latin  speculum,  a  looking-glass.) 

1.  S.  biflora  (R.  &  P.)  Gray.  Stems  slender,  simple  or  with  many 
branches  from  the  base,  8  to  15  in.  high,  retrorsely  scabrous-hispidulous  on  the 
angles;  internodes  rather  short;  leaves  ovate,  mucronate,  sessile,  entire,  or 
somewhat  crenate,  3  to  6  (or  the  lowermost  8  or  9)  lines  long;  corolla  blue, 
exceeding  the  linear-lanceolate  calyx-lobes;   capsule  3  or  4  lines  long,  sessile. 

Low  oj>en  hills  of  the  Coast  Ranges  or  fields  of  the  interior  valleys.  Apr.- 
May. 

3.  HETEROCODON  Nutt. 

Delicate  annual  with  solitary  axillary  flowers  of  two  kinds  as  in  Specularia. 
Calyx-lobes  of  the  earlier  flowers  3  or  4,  of  the  later  5  (when  4  or  5  one  or 
two   smaller),   all   foliaceous   and   much   longer  than   the   obpyramidal   tube. 
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Corolla  open-campanulate.  Capsule  short  and  broad,  3 -celled,  3-angled,  burst- 
ing by  mostly  irregular  lengthwise  fissures  in  the  thin  spaces  between  the  ribs. 
(Greok  heteros,  different,  and  kodon,  bell,  the  flowers  campanulate  and  of  two 
different  kinds.) 

1.  H.  rariflorum  Nutt.  Stems  filiform,  1%  to  9  in.  high;  leaves  round- 
ish, l^j  to  5  lines  long,  sessile,  truncate  or  subcordate  at  base,  sharply  toothed, 
the  teeth  bristle-pointed  and  the  margin  between  the  teeth  frequently  ciliate- 
bristly;  calyx  sparsely  hispid,  its  lobes  ovate,  sparingly  toothed,  1  to  3  lines 
long;  corolla  of  earlier  flowers  scarcely  evident,  of  the  later  flowers  well  de- 
veloped, light  blue  (the  short  lobes  darker),  with  the  tube  1%  to  2  lines  long. 

Coast  Ranges  (Berkeley,  Napa  Valley,  Lake  Co.  and  northward) ;  Sierra 
Nevada ;  Southern  California.    Apr.,  or  as  late  as  July  in  the  higher  mountains. 

4.  GITHOPSIS  Nutt. 

Small  annuals  with  blue  flowers  terminating  the  stems  or  branches.  Calyx- 
tube  cuneate,  strongly  10-ribbed,  adnate  up  to  the  summit  of  the  ovary,  with 
5  linear  foliaceous  lobes.  Corolla  tubular-campanulate.  Filaments  short, 
dilated  at  the  base;  anthers  long  and  linear.  Ovary  3-celled;  stigma  3-lobed. 
Capsule  coriaceous,  crowned  with  rigid  calyx-lobes  of  its  own  length,  strongly 
striate-ribbed,  many-seeded,  dehiscing  at  apex  by  a  perforation  at  the  place 
where  the  style  falls  away.  (Name  from  Githago,  the  calyx  resembling  that 
of  the  Corn-Cockle.) 

1.  G.  specularioides  Nutt.  Stems  simple  or  with  1  or  several  proliferous 
branches,  these  in  turn  sometimes  proliferous,  4  to  7  in.  high;  herbage  retrorse- 
ly  rough-pubescent  or  glabrous;  upper  leaves  oblong,  or  narrower,  3  to  5  lines 
long,  the  lowermost  obovate,  1  or  2  lines  long,  all  sharply  few-toothed;  calyx- 
lobes  3  to  8  lines  long,  eventually  callous-ribbed,  shorter  than  or  3  or  4  times 
as  long  as  the  corolla;  corolla-lobes  shorter  than  the  tube;  capsule  rigid,  taper- 
ing into  a  short  and  stout  peduncle. 

Open  ground  in  the  hill  country  of  the  Coast  Ranges  (Hupa  Valley,  Bound 
Valley,  Napa  Valley,  Sonoma,  Jolon) ;  Sierra  Nevada.  The  var.  diffusa 
Jepson  is  nearly  glabrous ;  sinuses  of  the  calyx  hispidulous. — Vaca  Mts. ;  South- 
ern California. 

LOBELIACEAE.     Lobelia  Family. 

Annual  herbs  with  alternate  simple  entire  leaves.  Flowers  in  racemes,  com- 
plete. Calyx-tube  adnate  to  the  ovary,  its  free  border  with  5  distinct  lobes  or 
teeth.  Corolla  epigynous,  bilabiate,  2  lobes  in  the  upper  lip  and  3  in  the 
lower.  Stamens  5,  inserted  with  the  corolla,  but  generally  free  from  it 
and  alternate  with  its  lobes;  anthers  and  filaments  usually  united  into  a  tube 
about  the  style.  Ovary  2-celled;  style  1;  stigma  capitate  and  girt  with  a 
rim  of  hairs.  Juice  mostly  milky  and  acrid.  Fruit  in  ours  a  many-seeded 
1  or  2-celled  capsule. 

Stems  erect  or  ascending;   corolla  conspicuously  bilabiate;   capsule   commonly   1    to   2    in. 

long    1.    Downingia. 

Stems  procumbent;    corolla-segments  only  slightly  unequal;    capsule  J4   in.  long 

2.   Howellia. 

1.  DOWNINGIA  Torr. 

Dwarf  herbs  of  low  plains,  margins  of  vernal  pools  or  in  "hog  wallows, " 
sometimes  in  the  mountains  or  in  saline  marshes.  Calyx-tube  (adnate  to  the 
ovary)  very  long  and  stalk-like.  Corolla  with  a  short  tube  and  ample  bila- 
biate limb;  lips  spreading,  the  larger  3-lobed,  the  smaller  2-cleft  with  narrow 
divisions.      Ovary  2-ccllcd,  becoming  a  1-ceiled  capsule  with  2  parietal  filiform 
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placentae.  Capsule  long  and  linear,  crowned  with  the  persistent  calyx-lobes, 
dehiscent  below  the  apex  by  1  to  3  long  fissures.  (A.  J.  Downing,  an  American 
horticulturist.) 

The  discrimination  of  the  species  as  here  listed  depends  to  a  large  degree 
on  color  marks.  D.  pulchella  is  taken  as  the  type  of  the  second  group  of 
species  (nos.  2  to  6),  with  two  diverging  lines  of  variation,  one  reaching  to- 
wards B.  concolor  with  disappearance  of  yellow  in  the  corolla;  the  other  ex- 
tending to  B.  ornatissima  through  B.  bicornuta  (not  within  our  limits)  and 
ending  in  B.  humilis. 

Anther-tube  much  incurved,  nearly  hook-shaped   1.  D.  elegans. 

Anther-tube  straight  or  only  slightly  curved. 
Corolla  conspicuously  bilabiate. 

Lower  lip  with  a  central  maroon  spot 2.  D.  concolor. 

Lower  lip  with  a  central  yellow  spot. 

Tube  shorter  than  calyx-lobes 3.  D  pulchella. 

^  Tube  much  longer  than  calyx-lobes 4.  D.  cuspidate. 

Corolla  small  and  pale 5.  D.  ornatissima. 

Corolla  obscurely  bilabiate,  the  lobes  similar 6.  D.  humilis. 

1.  D.  elegans  (Dougl.)  Torr.  Commonly  simple,  4  to  7  in.  high;  leaves 
oblong  to  oblong-lanceolate,  %  in.  long;  corolla-tube  campanulate;  the  upper 
lip  cut  %  the  way  down,  the  segments  ascending  and  parallel;  lower  lip  3- 
lobed  at  apex,  the  lobes  and  lateral  parts  of  the  body  sky  blue  marked  with 
darker  veinlets,  main  portion  white  and  bearing  2  oblong  parallel  green  or 
greenish  yellow  spots;  side  of  throat  next  to  lower  lip  frequently  with  purple- 
spots  and  yellow  lines;  stamen-column  long-exserted,  about  equaling  the  upper 
segments. — (Bolelia  elegans  Greene.      B.  insignia  Greene.) 

Beds  of  vernal  pools  (where  water  has  recently  stood),  on  the  plains  of  the 
Sacramento  Valley.    May.    Lower  lip  somewhat  concave. 

2.  D.  concolor  Greene.  Branched  from  the  base  and  somewhat  tufted 
or  nearly  simple,  4  to  5  in.  high,  minutely  puberulent;  corolla  light  blue; 
base  of  lower  lip  or  all  of  it  below  the  lobes  or  divided  part  with  a  well- 
defined  spot  or  area  of  dark  maroon;  upper  lip  cleft  to  the  middle  only; 
lobes  of  lower  lip  slightly  unequal;  stamen-column  little  exserted. — (Bolelia 
concolor  Greene.) 

Low  fields  near  Suisun.      May-June. 

Var.  tricolor  Jepson,  n.  comb.  Lower  lip  with  the  transverse  somewhat 
quadrate  spot  of  dark  maroon  bordered  by  white,  this  color  sometimes  extend- 
ing to  the  bases  of  the  violet  lobes;  throat  often  with  yellow  folds. — Suisun. 
Varying  into  the  next.      (Bolelia  concolor  var.  tricolor  Jepson.) 

3.  D.  pulchella  (Lindl.)  Torr.  Erect  or  ascending,  2  to  10  in.  high, 
usually  simple;  leaves  oblong-ovate  or  narrower,  %  in«  long;  lower  lip  of 
corolla  cleft  into  3  roundish  apiculate  lobes;  upper  lip  deeply  2-cleft,  the 
oblong-lanceolate  lobes  divergent  and  spreading;  corolla  deep  blue,  the  center 
of  the  lower  lip  yellow  with  a  white  border,  this  somewhat  irregular  in  outline 
but  sharply  defined  against  the  blue;  side  of  throat  next  to  the  lower  lip 
with  three  dark  violet  spots  either  side  of  and  in  the  interval  between  a  pair 
of  narrow  yellow  folds  or  lines  which  join  the  yellow  field;  corolla-tube  1 
line  long,  the  limb  ample,  6  lines  broad  and  4  lines  deep,  the  lower  lip  plane 
and  at  a  right  angle  to  the  tube;  stamen-column  nearly  or  quite  equaling  the 
lobes  of  the  upper  lip. —  (Bolelia  pulchella  Greene.) 

The  most  common  and  most  beautiful  species:  plains  of  the  lower  Sacramen- 
to in  Solano  Co.;  abundant  and  of  rank  growth  in  salt  marshes  near  Alvarado; 
low  places  in  the  Gilroy  Valley.    May-June. 
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4.  D.  cuspidata  Greene.  Stems  very  slender  and  leaves  scarcely  exceeding 
1  line;  flowers  few;  lower  lip  of  the  corolla  broadly  trefoil-shaped,  broader 
than  long;  lobes  broadly  ovate,  retuse  or  somewhat  obcordate,  cuspidately 
pointed,  the  terminal  half  violet,  the  lower  portion  white;  undivided  part  of 
lower  lip  yellow,  plane  or  nearly  so,  that  is,  without  protuberances  or  folds; 
lobes  of  the  upper  lip  1%  lines  long,  spatulate-obovate,  cuspidately  acute, 
slightly  divergent,  deep  violet;  anther-tube  scarcely  exserted  from  the  com- 
paratively long  (1%  lines)  and  narrow  corolla-tube. — (Bolelia  cuspidata 
Greene.) 

North  Coast  Ranges:  Los  Guilicos  and  Napa  valleys.     May- June. 

5.  D.  ornatissima  Greene.  Erect,  slender,  2  to  6  in.  high,  simple  or 
branched  from  the  base;  tube  of  corolla  raised  into  a  protuberance  at  base 
of  upper  lip,  the  segments  of  which  are  coiled  backward  into  a  ring;  basal 
portion  of  lower  lip  with  4  short  folds,  the  center  white  with  greenish  yellow 
spots,  the  lobes  blue,  all  the  colors  very  pale;  stamen-column  exserted  beyond 
the  tube. — (Bolelia  ornatissima  Greene.) 

Plains  of  the  lower  Sacramento  in  Solano  Co.  May.  This  is  doubtless 
a  reduced  form  of  D.  bicornuta  Gray  while  the  next  is  a  still  further  re- 
duction. 

6.  D.  humilis  Greene.  Very  dwarf,  1  in.  high ;  calyx-segments  unequal ; 
corolla  minute,  white,  1  line  long,  obscurely  bilabiate,  the  ovate-oblong  acute 
segments  not  very  unlike. — (Bolelia  humilis  Greene.) 

Sonoma  Co. 

2.  HOWELLIA  Gray. 

Either  aquatic  or  of  muddy  margins  of  pools.  Flowers  more  or  less  cleistog- 
amous.  Calyx-tube  united  for  its  whole  length  to  the  ovary,  the  limb  with 
slender  segments.  Corolla  not  surpassing  the  calyx,  its  very  short  tube  di- 
vided nearly  to  the  base  on  the  (apparently)  upper  side;  lobes  oblong,  nearly 
equal,  three  united  higher.  Ovary  1-celled,  the  filiform  parietal  placentae 
each  with  3  to  5  ovules.  Capsule  membranaceous,  bursting  irregularly  on  one 
side.  (Thos.  Howell  of  Portland,  author  of  a  pioneer  flora  of  Oregon,  Wash- 
ington and  Idaho.) 

1.  H.  limtsa  Greene.  Weak  and  procumbent,  the  branches  1  ft.  long, 
sometimes  matted;  leaves  lanceolate,  sessile,  entire,  1  in.  long;  flowers  cleistog- 
amous;  capsule  clavate-oblong,  y2  in.  long,  crowned  by  the  5  triangular 
calyx-teeth. 

Muddy  shores:  Suisun.  May.  This  may  be  simply  a  terrestrial  form  of  H. 
aquatilis  Gray. 

COMPOSITAB.    Sunflower  Family. 

Annual   or   perennial   herbs   or*  shrubs   with   alternate   or   opposite   leaves. 
Flowers  perfect,  unisexual  or  sterile,  in  heads,  borne  on  the  enlarged  summit 
of  the  peduncle   (receptacle)   and  surrounded  by  the  bracts  of  the  involucre. 
Receptacle  with  bracts  subtending  the   flowers,   or  with   bristles   among   the 
flowers,  or  without  bracts  or  bristles  (naked).     Corollas  tubular  and  5-toothed 
or  -lobed,  or  the  limb  strap-shaped   (or  ligulate)   and  toothed  at  apex,  those 
of  a  head  all  tubular  or  all  ligulate  or  of  both  kinds.      When  both  kinds  are 
present  the  flowers  with  the  ligulate  corollas  occupy  the  margin  of  the  h« 
and  are  called  ray-flowers,  and  the  ligulate  corollas,  rays;  the  flowers  with 
tubular  corollas  occupy   the  center  and   are   called   disk-flowers.     Ray-floi 
Commonly    pistillate,    sometimes    perfect    or    neutral;    disk-flowers    comm* 
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perfect,  often  staminate  or  pistillate.  Heads  with  both  Tay-  and  disk- 
flowers  are  called  radiate;  with  disk-flowers  only,  discoid.  Calyx-tube  united 
with  the  ovary,  the  limb  when  present  called  a  pappus  and  greatly  varied  in 
structure,  consisting  of  awns,  hairs,  bristles,  scales  or  paleae,  or  in  many  cases 
appearing  as  a  mere  crown  or  ring  or  wholly  obsolete.  Stamens  5;  filaments 
free ;  anthers  united  and  forming  a  tube,  or  nearly  or  quite  free  in  the  tribe  of 
Ambrosieae.  Style  divided  above  into  2  long  branches  which  bear  stigmatle 
lines  on  the  inside.  Ovary  1-celled,  1-ovuled,  maturing  into  an  achene,  crowned 
by  the  pappus  when  that  is  present.  Pappus  commonly  persistent  and  assist- 
ing in  the  dispersion  of  the  1 -seeded  fruit. 

KEY  TO  THE  TRIBES. 

Heads  composed  wholly  of  perfect  flowers  with  ligulate  corollas;  Hgule  5-toothed  at  apex; 

herbs  with  milky  juice;  leaves  alternate  or  radical   1.  Cichokieae. 

Heads  composed  of  ray-  and  of  disk-flowers  or  of  disk-flowers  only. 

Receptacle  covered   with  bristles;   heads  large;   flowers  conspicuous;   corollas   cleft  into 
long    narrow    lobes;    rays    none;    very    spiny    thistles    or    thistle-like    plants:    leaves 

alternate    2.    Cynaieae. 

Receptacle  with  chaffy  bracts   (see  also  nos.  28  and  29). 

Rays    always   present,    conspicuous   or   inconspicuous;    disk-flowers    perfect;    bracts  of 
the  involucre  foliaceous  or  herbaceous,  not  scarious;  pappus  of  paleae  or  awns, 
never  capillary. 
Involucre  of   1   series  of  equal  bracts,  each  embracing  or  enfolding  a  ray-achene; 
bracts  of  receptacle  often  in  a  single  series  between  ray  and  disk;  leaves  alter- 
nate or  opposite;   (annuals  except  two) 6.   Madieae. 

Involucre  of    1    to  several  series  of  bracts,   none  enfolding   ray-achenes;    receptacle 

very  chaffy;  leaves  mostly  opposite  or  radical 7.  Heliantheae, 

Rays  none;  leaves  alternate   (except  no.  69). 

Heads  unisexual  (except  no.  63),  small,  greenish  or  white;  corolla  of  pistillate 
flowers  none  or  a  rudiment;  anthers  nearly  or  quite  distinct;  pappus  none; 
fruit  usually  a  bur;    leaves  alternate  (the  lower  opposite  in.no.  63) 

8.     AlfBBOSIEAE. 

Heads  composed  of  both  pistillate  and  staminate  (or  perfect)  flowers;  corolla  of 
pistillate  flowers  filiform;  bracts  of  the  involucre  few  or  none;  leaves  alter- 
nate (except  no.  69);   white-woolly  annuals   9.   Ikuleae. 

Receptacle   naked    (without   bristles   or    chaffy   bracts,    except   nos.    28   and   29);    leaves 
alternate   (except  nos.   26,   36,   37,  38,  and  91). 
Bracts  of  involucre  in  1  or  2  series:  pappus  of  soft  capillary  bristles;  both  disk-  and 

ray-flowers  yellow  (except  no.  23) 3.  Senecioneae. 

Bracts  of  involucre  imbricated,  dry  and  scarious;  pappus  none  or  reduced  to  a  mere 
crown  or  ring:  flowers  white,  yellow  or  greenish;  rays  present  or  absent;  leaves 

usually  much  divided 4.  Anthem  ideae. 

Bracts    of    involucre    in    few    scries,    little    imbricated;    pappus    paleaceous,    awn-like, 
bristly  or  none:  flowers  yellow;  rays  present  (except  in  no.  42)   ....5.  Helemeae. 
Bracts  of  the   involucre  many  and   imbricated,   often   dry  or  scarious;   pappus  of  cap- 
illary bristles;     rays  none;    pistillate  corollas  mostly  filiform;     (pappus  none  and 

bracts  few  in  no.  75)   9.  Inuleae. 

Bracts   of   involucre   well   imbricated;   disk-flowers   commonly   yellow,   the   rays  of  the 
same  or  different  color  or  none;     pappus  of  awns  or  bristles   (or   of  short  scales 

in  no.    76)    10.    Astekeae. 

Bracts  of  thr   involucre  equal   or  imbricated;   flowers   perfect,   white  or   whitish;   rays 

»"»C     11.     EfPATOaiEAF. 

Tribe  1.    Cichorieae.     Chicory  Tribe. 

Herbs  with  milky  juice  and  alternate  or  radical  leaves.  Receptacle  naked 
or  with  chaff -like  bracts.  Flowers  all  perfect  and  all  with  ligulate  corolla, 
the  ligule  5-toothed  at  apex.  Anthers  sagittate  or  auricled  at  base,  commonly 
appendaged  at  summit.  Style-branches  stigmatic  on  their  inner  side  for  their 
whole  length. 

A.   Pappus  paleaceous  or  of  rigid  bristles. 

Pappus  paleaceous,   the  paleae  without  awns:   achenes  neither  ribbed  nor  beaked. 

flowers  blue;  receptacle  naked;  herbage  soft ,...,....,..,.. 1.  CjCBOllUM. 
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Flowers  yellow;    receptacle  with  chaff-like  bracts;  thistlelike  plant 2.    Scolymus. 

Pappus  consisting  of  bristles,  the  bristles  (or  some  of  them)  plumose. 
Receptacle  naked. 

Achenes  not  beaked  nor  ribbed;   tall   annuals,   paniculately  branching  above 

3.     Stephanomf.ria. 
Achenes   (at  least  the  inner)   with  a  slender  beak. 

Flowers  yellow;   achenes   5   to    10-ribbed;   low   branching  thistle-like   biennial 

4.   Pickis. 

Flowers  purple;  achenes  ribbed;   perennial  or  biennial  with   grass-like  leaves 

5.   Tragopocon. 

Flowers   white;   achenes   obscurely    ribbed;    stem    branching   above;    annual 

6.    Rafinesquia. 
Receptacle   with   chaff-like   bracts;    at   least    the    inner    achenes   beaked;    flowers   yellow; 

stems   naked;    leaves   radical    7.    Hypochaeris. 

Pappus  paleaceous,  the  paleaceous   portion  short  or  often  very  long,   tipped   with   a   long 

or   short  bristle  or  awn   which   is  either  naked   or  barbellate,   or   rarely   subplumose; 

achenes  not  beaked. 

Ligules    short,    the    head    in    anthesis    small;    bracts    of    the    involucre    equal    but    with 

shorter  ones  at  base,   all. membranous;   pappus-bristles   5. 

Paleae  of  the  pappus  elongated,  cleft  at  tip,  the  short  bristle  or  awn  proceeding  from 

the  cleft;  peduncle  enlarged  at  summit;  heads  erect 8.  Uropappus. 

Paleae    of    the    pappus    mostly    short,    abruptly    or    gradually    passing    into    the    awn; 

peduncles  not  enlarged  at  summit;  heads  nodding  in  the  bud 9.  Microseris. 

Ligules  elongated,  the  heads  in  anthesis  showy;  bracts  of  the  involucre  imbricated  in 
several  series;  pappus-bristles  10  or  more,  barbellate  or  subplumose,  the  paleaceous 
base  short  and  firm ". . . .  10.  Scorzonella. 

B.   Pappus  of  fine  soft  capillary   bristles,   scabrous  but   never   plumose;   achenes   ribbed 

or  nerved. 

Achenes  not  flattened;  receptacle  naked,  or  bristly  in  some  species  of  no.   II. 
Achenes  beakless;   stems  commonly   branching  or   the  plants  acaulescent. 

Pappus  mostly  soft  and  deciduous;  achenes  terete,  truncate 11.  Malacothrix. 

Pappus  dull  white  or  tawny;  achenes  linear 12.   Hieracium. 

Pappus  white;  achenes  columnar  or  fusiform    13.   Crepis. 

Achenes  with  a  slender  beak;  acaulescent  plants,  the  peduncles  1  -  flowered. .  14.  Agoseris. 
Achenes  flattened;  receptacle  naked;  leafy-stemmed  plants. 

Achenes  beaked;  heads  in  a  panicle 15.  Lactuca. 

Achenes  not  beaked;  heads  corymbed  or  umbellate 16.  Sonchus. 

Tribe  2.     Cynareae.     Thistle  Tribe. 

Thistles  or  thistle-like  herbs  with  alternate  prickly  leaves.  Heads  large. 
Bracts  of  the  involucre  imbricated,  usually  prolonged  into  a  spine  or  bristle, 
or  provided  with  a  membranous  edge.  Receptacle  bristly  or  hairy.  Flowers  all 
perfect.  Bays  none.  Corollas  tubular,  cleft  into  long  narrow  lobes.  Anthers 
long-tailed  at  the  base,  with  elongated  appendages  at  the  tip.  Pappus  bristly 
or  plumose,  rarely  paleaceous. 

A.  Achenes  obliquely  or  somewhat  laterally   inserted  on   the  receptacle. 

Heads  not  leafy-involucrate;  pappus-bristles  or  -scales  in  2  or  3  rows  or  none 

17.   Centaurea. 
Heads  leafy-involucrate;  pappus-awns  in  2  series   18.   Cnicus. 

B.  Achenes  inserted  on  the  receptacle  by  their  very  base. 

Filaments  distinct. 

Pappus  paleaceous  and  double   (in  2  different  sets)    19.   Carthamus. 

Pappus  of  plumose  bristles,  united  at  base  and  deciduous  in  a  ring. 

Bristles  of  the  pappus  in  several  series;  achenes  somewhat  4-angled 20.  Cynaka. 

Bristles  of  the  pappus  in  a  single  series;  achenes  not  angled   21.  Cirsium. 

Filaments  united  below;  pappus  of  narrow  barbellate  paleae    22.   Silybum. 

Tribe  3.    Senecioneae.    Groundsel  Tri?e. 

Herbs,  or  two  species  suffrutescent.  Leaves  alternate  or  radical.  Bracts 
of  the  involucre  little  or  not  at  all  imbricated,  mostly  in  1  or  2  rows.  Recep- 
tacle naked.  Flowers  of  both  disk  and  ray  yellow,  except  Petasites.  An- 
thers not  caudate.     Pappus-bristles  soft,  commonly  copious,  most  often  white. 
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A.  Radical  leaves  broad,  palmately  cleft  or  parted* 

Caulinc     leaves    scale-like;     flowers     subdioecious,    whitish;     pistillate     corollas    distinctly 

ligulate   » 23.  Petasites. 

Caulinc  leaves  similar  to  the  radical;  flowers  all  perfect  and  fertile,  yellow;  rays  none.... 

24.    Cacaliopsis. 
B*     Leaves  not  palmately  parted;    {lowers  yellow. 

Bracts  of   the   involucre  linear,   rigid;    heads  rayless;    leaves   entire,    sessile,    white-woolly 

beneath    * 25.    Luisa. 

Bracts  of  the  involucre  thin-herbaceous;  heads  radiate  or  rayless;  leaves  various. 

Leaves   chiefly   opposite ;    heads  large    26.   Aikica. 

Leaves  alternate;  heads  large  or  small 27.  Sexecio. 

Tribe  4.    Anthemideae.     Mayweed  Tribe. 

Strong-scented  or  aromatic  plants.  Leaves  alternate,  all  or  some  of  them 
finely  dissected,  pinnately  parted  or  pinnatifid,  except  one  species.  Bracts  of 
the  involucre  imbricated,  commonly  dry  and  scarious  or  with  scarious  margins. 
Receptacle  naked  or  with  chaff -like  bracts.  Flowers  white,  yellow  or  greenish. 
Rays  present  or  none.  Anthers  not  caudate.  Pappus  none  or  a  short  scarious 
crown. 

A.  Receptacle  with  chaff -like  bracts. 

Heads  solitary,  terminating  leafy  branches  or  peduncles;   rays   14  to  20;  annual 

28.   A  NT  hem  is. 
Heads  in  a  terminal  corymb;  rays  4  or  5 ;  perennial  29.  Achillea. 

B.  Receptacle  naked. 
All  of  the  flowers  with   a   corolla. 

Heads  solitary,  terminating  leafy  branches  or  peduncles. 

Rays  many,   conspicuous 30.    Chrysanthemum. 

Rays  none;  flowers  all  alike,  perfect,  greenish;  annual 31.  Matbicaiia. 

Heads  corymbose ;  rays  none ;  flowers  yellow ;  perennial   32.  Tanacetum. 

Heads   in    panicled    racemes   or   spikes,    small;    rays   none;   flowers    yellow   or    purplish; 

shrubs  or   herbs    33.   Abtemism. 

Marginal  flowers  without  a  corolla;  heads  discoid. 

Heads  peduncled;  mature  achenes  borne  on  pedicels;  style  deciduous 34.  Cotita. 

Heads  sessile;  achenes  pointed  with   the  spine-like  persistent  style    35.   Soliva. 

Tribe  5.    Helenieae.     Sneezeweed  Tribe. 

Herbs  or  some  Eriophyllums  suffruticose.  Leaves  alternate  or  opposite. 
Flowers  in  our  species  yellow.  Rays  present  in  all  our  species  except  Chaenae- 
tis.  Anthers  not  caudate.  Receptacle  naked.  Bracts  of  the  involucre  in  1  or 
2,  sometimes  in  3  or  4  (  f )  series.  Pappus  of  paleae,  awns  or  bristles,  or  often 
wanting.  s 

A.  Leaves  opposite;  herbage  glabrous,  pubescent  or  slightly  tomentose,  never  white-woolly. 

Bracts  of  the  involucre   imbricated,   in  more  than   1   series;   pappus   none;   succulent  per- 
ennial    36.   Jaumea. 

Bracts  of  the  involucre  in  a  single  scries  and 

United  into  a  toothed  cup;  pappus  paleaceous  or  none;  annuals 37.  Lasthema. 

Distinct;  pappus  of  paleae  or  bristles,  or  both,  or  none;  annuals  except  one.. 38.  Baebia. 
B.  Leaves  alternate;  herbage  glabrous  or  in  several  genera  white-woolly. 

Ray-corollas  with  a  toothed  appendage  at   base  opposite  the  ligule;    pappus   none;   leaves 

entire    or    denticulate ;    annuals    39.    Monolopia. 

Ray-corollas  without  appendage  at  base. 
Pappus  present. 

Bracts  of  the  involucre  erect. 

Rays   conspicuous;    paleae   firm,    blunt;    leaves   divided   or   incised;    perennial   herbs 

or  suffruticose  plants    40.    Ekiophyllum. 

Rays  very  inconspicuous;  paleae  subulate;  leaves  narrowly  linear  and  entire;  slen- 

der  annuals    41.    Rigiopappus. 

Rays  none  or  the  marginal  corollas  palmately  enlarged;  leaves  divided;  annuals 

.  42.   Chaenactis. 

Bracts  of  the  involucre   reficxed;    rays  usually   drooping;   paleae  short-pointed;   leaves 

often  decurrent ;  perennial  herbs   43.  IIelemum. 

Pappus  none;  leaves  pinnately  parted;  low  annual 44.  Bumnospeama. 
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Tribe  6.     Madieae.    Tarweed  Tribe. 

Ours  annuals  (except  one  species  of  no.  45  and  no.  54).  Herbage  glandular, 
viscid  or  heavy-scented  (except  nos.  53,  54,  and  55).  Leaves  alternate  or 
opposite.  Bracts  of  the  involucre  in  a  single  series,  each  partly  or  completely 
enclosing  an  achene.  Bracts  of  the  receptacle  commonly  in  a  single  series 
between  disk-  and  ray-flowers  and  often  united  into  a  cup,  or  sometimes 
scattered  among  the  disk-flowers.  Rays  always  present,  showy  or  inconspicuous. 
Anthers  not  caudate.  Ray-achenes  always  fertile,  without  pappus  (except  nos. 
51  and  54) ;  disk-achenes  fertile  or  sterile,  their  pappus  paleaceous,  awn-like 
or  none. 

A.  Ray-achenes  laterally  compressed,  completely  enfolded  by  the  deeply  sulcate  bracts  of 

the  involucre  which  arc  strongly  carinate  on  the  back. 

Rays  showy  or  inconspicuous;  disk-flowers  few  to  many;  mostly  tall  plants 45.  Madia. 

Rays  inconspicuous;  aisk-flowers  one;  low  slender  plants   46.  Harpaecarpus. 

B.  Ray-achenes  turgid   or  somewhat   obcompressed,   half  enclosed   by    the   bracts  of   the 

involucre   which   are   rounded   on   the  back. 

Achenes  of  ray  without  pappus. 

Rays  5   to  40,   2  or  3-lobed  or  -toothed;   disk-achenes  with  or   without   pappus;   leaves, 
at  least  at  base,  not  entire. 
Leaves  not  spiny,  commonly  viscid   and  glandular. 

Receptacle    flat;    rays    5    to    25,    always    (?)    3-lobed;    bracts    of    involucre    and    of 

receptacle  at  length  deciduous    47.   Hemizonia. 

Receptacle  convex;    rays  about    15,   3-lobed;   bracts   of   involucre  and   of   receptacle 

persistent,  the  outer  beset  with  clavate  processes   48.   IIolocarpha. 

Leaves   (at  least  the  upper)   spinose  and  rigid,  little  viscid  or  glandular;   rays  25  to 
40,   2-lobed;   bracts   of  involucre  and  of   receptacle   persistent   or   deciduous,   not 

beset  with  processes   49.   Centromadia. 

Rays    1    to   5    (or   8),    broad   and    palmately   3-lobed;    achenes    with    paleaceous   pappus; 

leaves  all  narrowly  linear  and  entire    50.   Calycadenia. 

Achenes  of  ray  with  pappus;  disk-achenes  with  plumose  pappus 51.  Blepharizonia. 

C.  Ray-achenes  obcompressed  or  clavate,  completely  enfolded  by  the  bracts  of  the  involucre, 

which  at  base  have  thin   margins  and  Hattish  backs. 

Achenes  in  fruit  not  expanding;   pappus  present  or  none. 

Vernal  annuals;   rays  8  to  20,  commonly  showy,   yellow,   white,   or   yellow   tipped  with 

white   52.    Layia. 

Summer  plants;  rays  5,  comparatively  inconspicuous. 
Annuals;    heads    clustered;    bracts    of    receptacle    distinct;    rays    pale    yellow;    pappus 

none 53.   Lagophylla. 

Perennial;  heads  solitary;   bracts  of  receptacle  connate;   flowers   white  or  rose-tinged; 

pappus  present 54.  Holozonia. 

Achenes  in  fruit  expanding  into  an  open  glopose  head;  pappus  silvery-scarious,  the  longer 
set  of  paleae  longer  than  the  achenes 55.  Achyrachaena. 

Tribe  7.     Heliantheae.     Sunflower  Tribe. 

Herbs  with  mostly  opposite  or  radical  leaves.  Herbage  commonly  with  bal- 
samic-resinous juice.  Rays  present,  almost  always  showy.  Bracts  of  the  invol- 
ucre herbaceous  or  foliaceous,  or  at  least  not  scarious.  Receptacle  with  chaff- 
like bracts,  each  subtending  a  flower.  Anthers  not  caudate.  Pappus  paleaceous, 
of  rigid  awns,  or  cup-like,  never  of  capillary  bristles.  Achenes  thick  or  flat- 
tened contrary  to  the  subtending  chaffy  bract,  never  parallel  with  it. 

A.     Bracts  of  the  involucre  in  2  to  several  scries. 

Involucre  of  2  series  of  similar  bracts;  flowers  white;  leaves  opposite 56.  Eclipta. 

Involucre  imbricated,  its  bracts  in  several  scries;   flowers  yellow. 

Ray-flowers  maturing  achenes;  low  perennials  with  broad  radical  leaves. 

Pappus  none  57.  Balsamorrhiza. 

Pappus  present 58.    Wyethia. 

Ray-flowers  not  maturing  achenes. 

Pappus   persistent;    achenes    thick,    not   notched   at    summit;    leaves    alternate,    r* 
the  lowest;  tall  annuals  or  perennials 59.  Heliam 
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Pappus  caducous;  achenes  compressed,  notched  at  apex;  leaves  chiefly  or  all  radical; 
perennial   60.  Helianthxlla. 

B.     Bracts  of  the  involucre  in  2  dissimilar  series  {"double") ;    flowers  yellow. 

Leaves  opposite,  simple  or  pinnately  parted;  pappus  of  persistent  barbed  awns.. 61.  BrDEVs. 

Leaves    chiefly    radical,    or    alternate,    dissected    into    narrowly    linear    or    Aliform   lobes; 

pappus  not  of  barbed  awns 62.  Leftosykl. 

Tribe  8.    Ambrosieae.     Ragweed  Tribe. 

Coarse  homely  weeds  with  small  greenish  or  white  heads.  Leaves  alternate 
or  the  lowest  opposite  in  no.  63.  Flowers  unisexual,  the  staminate  and  the 
pistillate  in  separate  heads  (the  staminate  heads  in  a  raceme  or  spike  above  the 
pistillate  heads,  which  are  few  and  axillary)  or  in  the  same  head  (heads  solitary 
in  the  axils).  Receptacle  of  the  staminate  or  of  the  perfect  heads  with  chaff- 
like bracts.  Rays  none.  Corolla  of  pistillate  flowers  none  or  a  mere  rudiment. 
Anthers  distinct  or  scarcely  coherent,  not  caudate.  Pappus  none.  Fruit  com- 
monly a  bur. 

Heads  containing  both  staminate  and  pistillate  flowers,  the  latter  at  the  margin;  involucre 

of  4  or  5  rounded  united  bracts 63.  Iva. 

Heads  unisexual,   both   pistillate  and  staminate  on  the  same   plant;   involucre   of  pistillate 
heads   closed    and    bur-like,    only    the    style-branches   exserted;    staminate    heads   in  a 
raceme  or  spike,   their  involucres  ppen. 
Involucral  bracts  of  the  staminate  heads  united. 

Pistillate   involucre  beaked  at  apex  and  armed   near  the  beak  with  a   single  row  of 

short  prickles   64.   Ambeosia. 

Pistillate  involucre  with  1  to  4  beaks  and  armed  with  several  rows  of  prickles 

65.   Fraxsekia. 

Involucral  bracts  of  staminate  heads  distinct;  involucre  of  pistillate  heads  maturing  into 

a  stout  bur  66.    Xanthilm. 

Tribe  9.     Inuleae.     Everlasting  Tribe. 

Annual  or  perennial  herbs.  Herbage  mostly  white-woolly  (except  Pluchea). 
Leaves  alternate  (opposite  in  Psilocarphus) ,  entire,  or  more  or  less  dentate 
in  Pluchea  and  Adenocaulon.  Heads  small;  rays  none.  Bracts  of  the  invol- 
ucre frequently  white  or  scarious.  Pistillate  flowers  mostly  with  filiform 
corollas.  Sterile  flowers  either  perfect  or  staminate.  Anthers  caudate  at  base. 
Style-branches  stigmatic  to  the  unappendaged  summit.  Pappus  capillary  or 
none. 

A.     Receptacle  with  bracts  (chaffy);    involucral  bracts  few  or  none;   woolly  annuals. 

Fruit-bearing  bracts  each  enclosing  its  achene  and   falling' away  with  it. 

Achenes  gibbous,  the  corolla  and  style  borne  laterally;    pappus  none 67.    Micropi-s. 

Achenes    straight    or   only    slightly    curved,    the    corolla    and    style    borne    at    its   apex; 
pappus  none. 

Receptacle  slender  or  columnar;   leaves  alternate    68.    Styloclimk. 

Receptacle  globose ;    leaves  opposite   69.    Psilocabphus. 

Fruit-bearing  bracts  open,   merely  subtending  the  achenes,  persistent;   pappus  none 

70.  Evax. 

Bracts  of  2  kinds,  the  lower  loosely  enclosing  the  pistillate    (fertile)    flowers,   the  others 

chaff-like    and    surrounding    a    central    cluster    of    both    pistillate    and    sterile    flowers 

whose   achenes  bear   pappus    71.    Filago. 

B.     Receptacle    without    bracts    (not    chaffy);    involucral    bracts   many    (except    no.    75); 

perennials   or   annuals. 
Pappus  present;  achenes  naked. 

Bracts  of  the  involucre  scarious;   herbage  woolly. 

Flowers  all  fertile,  perfect  and  pistillate  in  the  same  head 72.  Gnaphalium. 

Fowers  dioecious 73.  Akaphalis. 

Bracts  of  the  involucre  dry  but  not  scarious;  herbage  not  woolly 74.  Pluchea. 

Pappus   none;   achenes  bearing  stipitate  glands;   leaves  broad,   woolly  beneath 

75.  Adenocaulon. 

Tribe  10.    Astereae.     Aster  Tribe. 

Annual   or  perennial   herbs  or  shrubs,  with  bland   watery  juice,  scentless 
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herbage  (the  foliage  sometimes  gummy  or  resinous)  and  alternate  leaves. 
Receptacle  naked.  Bracts  of  the  involucre  commonly  well  imbricated.  Bisk- 
flowers  yellow  (except  in  some  Lessingias  and  Pentachaetas),  perfect  in  all 
ours  except  Baccharis.  Bays  present  or  absent.  Anthers  not  caudate  at  base. 
Pappus  of  awns  or  bristles  (except  Bellis). 

A.  Flowers  of  both  disk  and  ray  yellow   {except  in  Pentachaeta) ;   rays  present    (except 

in  no.  83   and  one  species  of   nos.   78,   80   and  82). 

Pappus     of     several     short     scales;     heads    very     small 76.  Gutierrezia. 

Pappus    of    several    caducous    awns    or    bristles;     heads    large    and    very    gummy;     in- 
volucral     bracts    often     squarrose;     leaves    not     narrow,     mostly     serrate;     perennial 

herbs    77.    Grindelia. 

Pappus  of  persistent  bristles. 

Bristles  3  to  5  (sometimes  obsolete);  low  annuals  with  filiform  stems  and  leaves 

78.    Pentachaeta. 
Bristles  many. 

Ray-achenes  without  pappus  or  the   pappus  a   reduced   crown 79.   Heterotheca. 

Ray-achenes  (when  present)  with  pappus  like  that  of  disk. 

Pappus  often  of  2  kinds;   the  inner  capillary,   the  outer   very   short  and  scale  like 

or  obsolete 80.  Chrysopsis. 

Pappus  of  one  kind. 
Evergreen  shrubs. 

Heads  solitary  at  the  ends  of  the  branches;   pappus  permanently  white 

81.    Stenotus. 

Heads    in    cymose    or   corymbose    clusters;    pappus    in    age    reddish..... 

82.    Ericameria. 
Suffrutescent  or  herbaceous  plants;  heads  in  corymbs  or  panicles. 

Rays    none ;    corolla    throat    ventricose 83.    Isocom a. 

Rays  present;  corolla  not  ventricose 84.    Soli  dago. 

B.  Flowers  yellow,  white,  or  purple;  rays  none,  but  the  outer  corollas  often  enlarged  and 

more  deeply  cleft  on  the  inner  side. 

Heads  small,  turbinate  or  campanulate;  pappus  present,  its  bristles  commonly  numerous  and 
reddish    brown    in    age;    annuals 85.    Lessingia. 

C.  Flowers  of  the  disk  yellow  (sometimes  changing  to  purple)  ;    rays  never  yellow,  always 

present  (but  so  inconspicuous  as  to  appear  wanting  in  one  species  of 

Aster  and  of  Erigeron). 

Pappus   none;   heads  on  scape-like   peduncles;    rays  white  or   pink-tinged;   ours   perennial 

herb 86.  Bellis. 

Pappus  of  disk-achenes  of  numerous  capillary  bristles. 

Pappus  reddish  or  rusty  brown;  pappus  of  ray  scanty  or  none;  perennial  herbs 

87.   Corethrogvne. 
Pappus  dull  white;  pappus  of  ray  similar  to  disk. 

Bracts  of  the   involucre   mostly   in   2   or   more   series,    usually   with   herbaceous   tips; 

rays  usually  numerous;   perennial  or  annual  herbs 88.   Aster. 

Bracts  of  the  involucre  in  1  or  2  series,  without  distinctly  herbaceous  tips;   rays  very 
numerous  and  narrow;   perennial  or  biennial  herbs 89.   Erigeron. 

D.     Flowers  whitish  or  yellowish,  dioecious;    rays  none. 

Ours    shrubs    except    one 90.    Baccuaris. 

Tribe  11.    Eupatorieae.      Eupatory  Tribe. 

Ours  herbs  or  suffrutescent  plants  with  white  or  flesh-colored  perfect  disk- 
flowers  and  no  rays.  Receptacle  naked.  Anthers  not  caudate  at  base.  Style- 
branches  stigmatic  only  below  the  middle. 

Leaves  opposite;   pappus  of  awns   and   paleae 91.    Trichocoronis. 

Leaves  alternate;  pappus  of  bristles  only 92.   Brickellia. 

Tribe  1.    Cichorieae.     Chicory  Tribe. 

1.   CICHORIUM  L. 

Perennial  herb,  the  leaves  mostly  radical,  those  of  the  stiff  branching  stem 
reduced  and  bract-like.  Flowers  blue,  in  sessile  heads.  Receptacle  without 
bracts.    Bracts  of  the  oblong  involucres  herbaceous,  in  2  series,  the  outer  4  or 
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5,  somewhat  spreading,  the  inner  about  8,  erect.  Achenes  5-angled,  truncate, 
beakless.  Pappus  of  2  or  3  series  of  short  blunt  paleae.  (Altered  from  the 
Arabic  name.) 

1.  C.  intybus  L.  Chicory.  Stems  erect  from  a  deep  taproot,  2  to  4  ft 
high;  radical  leaves  runcinate-pinnatifid ;  heads  in  sessile  clusters  along  the 
nearly  naked  branches;  flowers  rarely  white. 

Waste  fields,  escaped  from  gardens:  Berkeley,  Oakland,  etc.  Root  used 
as  a  substitute  for  coffee. 

2.  SCOLYMUS  L. 

Erect  glabrous  thistle-like  herb.  Leaves  alternate,  rigid,  sinuate-dentate  or 
pinnatifid,  decurrent,  the  lobes  spinescent.  Heads  rather  large,  terminal  and 
lateral,  sessile.  Flowers  yellow.  Bracts  of  the  involucre  in  few  rows,  scarious- 
margined  and  spinescent-tipped,  subtended  by  foliaceous  bracts.  Receptacle 
chaffy,  the  chaff  more  or  less  embracing  the  beakless  achenes.  Pappus  a  crown 
of  scarious  unequal  paleae.     (Old  Greek  name.) 

1.  S.  hispanicus  L.  Golden  Thistle.  Native  of  the  Mediterranean  Re- 
gion, naturalized  at  Los  Gatos. 

Rhagadiolus  Juss.  Annual  herbs  with  yellow  flowers.  Bracts  of  the  invol- 
ucre in  a  single  row,  narrow,  rigid,  incurved,  enfolding  the  marginal  achenes. 
stellately  spreading  in  age,  sparingly  hispid.  Receptacle  naked.  Achenes  5  to 
10-ribbed,  the  ribs  barbellate.  Pappus  of  outer  achenes  a  crown  of  denticulate 
or  fimbriate  scales;  pappus  of  inner  achenes  double,  the  inner  set  consisting 
of  bristles  paleaceous-dilated  towards  the  base,  the  outer  set  consisting  of 
short  scales  or  none.  R.  hedypnois  All.  Commonly  branched,  2  or  3  ft.  high; 
radical  leaves  petioled  and  often  lobed,  the  cauline  sessile,  entire,  serrate,  or 
with  a  few  coarse  salient  teeth;  flowering  heads  %  in.  in  diameter  or  less,  on 
naked  or  sparingly  leafy  peduncles. — European  weed  reported  from  Sonoma 
Co.,  Mariposa  Co.  and  San  Diego. 

Scorzonera  L.  Heads  borne  on  very  long  peduncles.  Flowers  yellow. 
Bracts  imbricated  in  several  series,  the  outer  ovate,  the  inner  lanceolate,  all 
acuminate.  Receptacle  naked.  Achenes  many-ribbed,  beakless.  Pappus-bristles 
in  several  series,  unequal,  serrulate  or  more  or  less  soft-hairy,  some  often 
longer  and  naked  at  the  apex.  S.  Hispanic  a  L.  Viper's  Grass.  Perennial 
herb  2  to  3  ft.  high;  herbage  glabrous  and  glaucous;  leaves  oblong,  serrulate, 
tapering  to  a  petiole  at  base,  1%  ft.  long  or  less;  heads  in  anthesis  2  in.  in 
diameter,  nodding  in  the  bud. — Garden  plant,  native  of  Europe,  cultivated  for 
the  sake  of  its  carrot-like  roots,  spontaneous  in  Knights  Valley  and  around 
Calistoga  and  Ukiah. 

3.  STEPHANOMERIA  Nutt. 

Tall  and  rather  slender  annual  herbs,  paniculately  branching  above.  Leaves 
runcinate,  reduced  above  to  herbaceous  bracts.  Heads  small,  3  to  12 -flowered. 
Flowers  pink  or  flesh-color,  open  in  the  early  morning,  the  ligules  all  equal. 
Involucre  cylindrical  or  rarely  campanulate,  its  inner  bracts  linear  and  equal, 
with  some  short  calyculate  outer  ones.  Receptacle  flat,  naked.  Achenes 
oblong  or  short-linear,  strongly  angled,  glabrous,  often  rugose,  truncate  at 
both  ends,  the  broad  base  hollowed  at  the  insertion.  Pappus-bristles  white, 
plumose.  (Greek  stephane,  a  wreath,  and  meros,  a  division,  perhaps  referring 
to  the  virgate  branches.) 

1.  S.  virgata  Benth.  Herbage  glabrous;  stem  rigid,  virgate  or  with  virgate 
branches,  1  to  4  ft.  high;  upper  leaves  linear,  small  and  entire;  lower  oblong 
or  spatulate,  often  sinuate  or  pinnatifid;   heads  3  to  4  lines  long,  subsessile 
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along  the  naked  virgate  branches,  4  to  8-flowered;  achenes  subclavnte  or 
oblong,  rugose-tuberculate  between  the  ribs;  pappus  clear  white,  plumose 
almost  throughout.— *(Pti  lori  a  virgata  Greene.) 

Common  on  open  canon  sides  and  ridges,  throughout  California.     Aug.-Sept. 

4.  PICRIS  L. 

Coarse  rough-bristly  biennial  with  leafy  stems.  Heads  short-peduncled,  ter- 
minal or  along  the  branches.  Flowers  yellow.  Receptacle  without  bracts. 
Outer  bracts  of  involucre  loose  and  spreading,  ovate,  bristly-margined  and 
spinescent  at  tip;  inner  bracts  erect,  linear-lanceolate.  Achene  somewhat  flat- 
tened, transversely  rugose,  ours  with  a  long  and  slender  beak  and  bearing  a 
pappus  of  densely  plumose  bristles.     (Greek  pikros,  bitter.) 

1.  P.  echioides  L.  Bristly  Ox-tongue.  Branching,  2  to  3  ft.  high;  stem 
hispid  with  barbed  hairs;  leaves  narrowly  oblong  or  the  lower  oblanceolate, 
sessile,  rough-hispid;  bracts  of  the  outer  involucre  5,  subcordate  at  base; 
inner  bracts  long-acuminate,  bearing  just  below  the  tip  a  pinnatifid  bristle  or 
appendage;  achenes  reddish,  the  body  1%  lines  long,  the  beak  as  long  or 
longer;  pappus  copious,  white. 

Summer  weed,  naturalized  from  Europe:  widely  and  thoroughly  established 
in  open  fields  and  waste  grounds  from  southern  Napa  Co.  to  Berkeley  and 
Santa  Clara  Co.    Steadily  and  constantly  spreading. 

5.  TRAGOPOGON  L. 

Stout  glabrous  biennial  or  perennial  herbs,  somewhat  succulent.  Leaves 
grass-like,  entire,  clasping.  Heads  large,  long-peduncled,  opening  in  the  early 
,  morning,  usually  closed  by  midday.  Flowers  in  ours  purple.  Involucre  nar- 
rowly campanulate.  Involucral  bracts  in  1  series,  nearly  equal,  lanceolate, 
acuminate,  united  at  the  very  base.  Receptacle  naked.  Achenes  muricate,  5 
to  10-ribbed,  long-beaked  or  the  outermost  beakless.  Pappus  ample,  its  bristles 
long-plumose.     (Greek  tragos,  a  goat,  and  pogon,  a  beard.) 

1.  T.  porrifolius  L.  Salsify.  Stems  from  a  stout  taproot,  very  leafy  at 
base,  2  to  4  ft.  high;  leaves  linear-lanceolate,  long-acuminate,  1  ft.  long  or 
more;  peduncle  thickened  and  hollow  below  the  head;  heads  in  fruit  2  to  2% 
in.  high;  flowers  deep  purple;  achenes  cylindric,  %  in.  long,  the  beak  nearly 
twice  as  long. 

Naturalized  from  Europe  at  Berkeley,  spreading  along  grassy  and  less 
frequented  streets.  May- June.  Root  edible,  tasting  like  oysters  and  so  called 
" Oyster  Plant." 

6.  RAFINESQUIA  Nutt. 

Stout  leafy  glabrous  branching  annuals.  Leaves  toothed  or  pinnatifid. 
Panicle  more  or  less  corymbosely  branching.  Heads  15  to  30-flowered.  In- 
volucre in  anthesis  conical-cylindraceous.  Flowers  white,  the  ligules  unequal. 
Receptacle  flat,  naked.  Achenes  terete,  with  a  few  obscure  ribs,  tapering  into 
a  slender  beak,  excavated  at  the  insertion,  but  without  callous  thickening. 
Pappus-bristles  capillary,  10  to  15,  long-plumose  from  the  base  to  near  the  tip. 
(C.  S.  Rafinesque,  1783-1840,  American  naturalist,  celebrated  for  his  genius  and 
eccentricity.) 

1.     R.  californica  Nutt.     Stem   robust,   sometimes  almost   fistulous   below, 
branching  above,  1%  to  5V&   ft.  high;   leaves  oblong  in  outline,  pinnatifid  f~ 
denticulate  or  almost  entire,  sessile  and  auriculate-clasping  or  the  lowenr 
narrowed  to  a  winged  petiole,  6  in.  long  or  less,  those  of  the  inflore*© 
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reduced  to  herbaceous  bracts;  heads  in  fruit  %  in.  high;  main  involucral 
bracts  11  to  15,  linear  or  lanceolate-acuminate,  and  •with  some  loose  subulate 
ones  at  base;  beak  of  achene  as  long  as  the  body;  pappus  dull  white.— 
(Nemoseris  calif ornica  Greene.) 

Shady  or  moist  places  in  the  hill  country  of  the  Coast  Ranges:  Ft.  Arena; 
Oakland  Hills;  Mt.  Diablo;  Santa  Cruz  Mts.;  Monterey  Co.  and  southward  to 
Southern  California.    June. 

7.  HYPOCHAERIS  L. 

Herbs.  Stems  naked,  bearing  a  solitary  head  or  a  somewhat  corymbose  clus- 
ter of  long- ped uncled  heads.  Flowers  yellow.  Leaves  in  a  radical  cluster  or 
rosette,  toothed  or  pinnatifid.  Involucre  campanulate  or  cylindrical,  its  bracts 
rather  few,  lanceolate,  imbricated,  appressed,  the  outer  ones  successively  shorter. 
Receptacle  flat,  its  scarious  chaffy  bracts  thin  and  narrow.  Achenes  glabrous, 
upwardly  scabrous,  the  body  10-ribbed,  narrowly  oblong  or  fusiform,  all  taper- 
ing upward  into  a  slender  beak,  or  the  outermost  truncate.  Pappus  of  plumose 
bristles,  some  of  the  outer  often  shorter  and  naked.  (Greek  name  used  by 
Theophrastus  for  some  cichoriaceous  plant.) 

Annual ;   outermost  achenes   truncate   at   summit 1.    H.   glabra. 

Perennial ;    achenes  all  beaked 2.    H.  radicata. 

1.  H.  glabra  L.  Smooth  Cat's-eab.  Glabrous  annual;  stems  several, 
erect,  simple  or  mostly  corymbosely  branched,  9  to  18  in.  high;  leaves  broadest 
above,  denticulate,  broadly  toothed  with  triangular  sinuses,  or  saliently  lobed; 
heads  campanulate;  ligules  scarcely  longer  than  the  involucre;  outermost 
achenes  truncate  at  summit,  the  others  beaked. 

Naturalized  European  weed,  not  uncommon  in  cultivated  fields  and  pasture 
lands  from  Marin  Co.  to  Sherwood  Valley.    May-June. 

2.  H.  radicata  L.  Hairy  Cat's-eab.  Stems  several,  thickening  upward, 
from  a  fleshy  perennial  root;  leaves  hispid  with  spreading  hairs,  pinnatifid 
below  the  Jarge  terminal  lobe  into  oblong  obtuse  lobes;  rays  longer  than  the 
involucre,  which  is  disposed  to  twist  slightly  after  anthesis. 

Naturalized  European  weed,  abundant  from  Humboldt  Co.  south  to  Marin 
Co.,  occasional  at  Berkeley.  Leafy  bulblets  or  rosettes  often  form  in  the  axils 
of  the  inflorescence,  particularly  late  in  the  season.  June-Aug.  Also  called 
Gosmore. 

8.  UROPAPPUS  Nutt. 

Nearly  acaulescent  annuals.  Leaves  pinnatifid  with  mostly  subulate  or  acu- 
minate lobes  or  entire.  Peduncles  enlarged  at  summit,  naked,  each  bearing  a 
single  head.  Heads  oblong,  erect;  ligules  short,  the  heads  in  anthesis  small. 
Main  bracts  of  the  involucre  about  equal,  but  with  shorter  ones  at  base,  all 
membranous.  Achenes  10  to  12-ribbed.  Pappus-paleae  5,  elongated,  tipped 
with  a  very  short  awn  or  bristle  which  proceeds  from  the  cleft  summit.  (Greek 
oura,  a  tail,  and  pappos,  pappus,  on  account  of  the  bristle-like  appendage  to 
the  paleae.) 

Pappus  clear  white,  soft,  deciduous  from  the  black  achenes 1.    U.  linearifolivs. 

Pappus   dull   brown   or   sordid,   of   firm   texture,   persistent   on   the   light    colored   achenes. 

Palea  longer  than  the  awn  of  the  pappus 2.   U.  lindleyi. 

Palea   much  shorter  than   the  awn  of  the  pappus 3.    U.   macrochaetus. 

1.  U.  linearifolius  (DC.)  Nutt.  Stems  or  peduncles  often  several  from 
the  base,  erect,  9  to  18  in.  high,  in  robust  plants  thickened  or  fistulous  under 
the  oblong  head;  leaves  linear  (3  to  6  in.  long  and  1  to  2  lines  wide)  and 
with  2  or  3  to  several  pairs  of  more  or  less  remote  salient  lobes;    heads  at 
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maturity  (after  the  achenes  have  spread)  1%  to  1%  in.  broad;  achenes  atten- 
uate above  into  a  beak,  5  lines  long;  pappus  silvery  white,  6  to  7  lines  long, 
the  very  delicate  awn  about  %  the  length  of  the  deeply  notched  paleae. — 
(Microseris  linearifolia  Grav.) 

Open  ground,  low  hills  or  sometimes  on  higher  slopes,  throughout  California. 
Apr.-May. 

2.  U.  lindleyi  (DC.)  Nutt.  Stout,  10  to  14  in.  high,  the  peduncle  scarcely 
thickened  under  the  head;  leaves  as  in  the  preceding,  but  rather  broader; 
achenes  brownish,  5  lines  long,  slightly  narrowed  toward  the  summit;  pappus 
dull  brown  or  sordid,  6  to  7  lines  long,  the  awn  from  a  shallow  notch  and 
very  little  shorter  than  the  paleae. — (Microseris  lindleyi  DC.) 

Oakland  and  San  Mateo  Co.,  southward  to  Southern  California.  Var.  cleve- 
landii  JepBon.  Scurfy-puberulent ;  achenes  not  at  all  attenuate;  awn  less  than 
half  as  long  as  the  paleae. — Plains  cast  of  Mt.  Diablo. 

3.  U.  macrochaetus  (Gray)  Greene.  One  to  2  ft.  high;  involucre  in  an- 
thesis  narrow,  8  to  10  lines  high;  achenes  3  to  4  lines  long,  decidedly  attenuate 
at  summit ;  paleae  short,  only  %  of  the  length  of  the  awn,  cleft  to  the  middle. — 
(Microseris  macrochaeta  Gray.) 

San  Francisco,  Bigelow  (ace.  to  Gray),  to  San  Diego.  Var.  kelloggh 
Jepson.  Achenes  attenuate  at  each  end  and  the  paleae  with  a  shallow  notch. — 
San  Bruno  Hills  and  Marin  Co. 

9.    MICROSERIS  Don. 

Acaulescent  annuals,  glabrous  or  only  slightly  puberulent.  Leaves  in  a  radi- 
cal tuft,  pinnatifid  with  mostly  linear  and  often  falcate  lobes,  or  entire. 
Peduncles  scape-like,  leafless,  one-headed.  Heads  in  anthesis  narrowly  oblong 
to  ovoid  or  subglobose,  nodding  in  the  bud,  mostly  erect  in  fruit.  Ligules  short. 
Achenes  slender-fusiform  or  cylindric,  ribbed,  mostly  truncate.  Pappus-paleae 
5,  mostly  short,  abruptly  or  gradually  passing  into  the  scabrous  awn.  (Greek 
micros,  small,  and  seris,  lettuce.) 

Achenes   attenuate   toward   the    apex,   the   upper   half   not   filled    by    the    seed .". 

1.    M.    attcnuata. 
Achenes  tapering  slightly  from  base  to  summit  or  even  almost  turbinate,  the  whole  cell 
filled  by  the   seed. 

Paleae  reduced  to  a  triangular  base  or  almost  none,  the  awns  fragile  and  deciduous 

2.  M.  aphantocarpha. 
Paleae  of  the  pappus  conspicuous,  the  awns  less  brittle  and  more  persistent. 

Heads  less  than  $4  in.  high;  achenes  little  more  than  1  line  long 3.  M.  clcgans. 

Heads  more  than   Vt   in.   high. 

Heads  hemispherical  in  mature  fruit,  or  nearly  so;  paleae  and  awns  rather  sharply 
defined,  the  palea   ^  to   ^   the  length  of  the  awn. 
Achenes  obviously  contracted  under  the  summit,  the  outermost  commonly  whitc- 

villous 4.  A/,  douglasii. 

Achenes   not    contracted    under    the    truncate    summit,    the    outermost    sometimes 

villous    5.    M.   bigelovii. 

Heads  turbinate  in  mature  fruit;  paleae  narrowly  lanceolate,  tapering  into  and  longer 
than  the  awn 6.  M.  acuminata. 

1.  M.  attenuate  Greene.  Scapes  rather  few,  suberect,  11  to  15  in.  high; 
leaves  in  the  radical  cluster  few,  mostly  pinnately  parted  into  narrow  linear 
lobes;  involucre  %  in.  high,  barely  calyculate  at  base;  pappus  3  to  Sy2  lines 
long,  equaling  or  a  trifle  longer  than  the  achenes;  paleae  oblong  or  ovate, 
Vi  to  %  the  length  of  the  awn,  externally  either  lightly  or  conspicuously  villous. 

Solano  Co.  to  Alameda  Co.    Apr.-May. 

2.  M.  aphantocarpha  Gray.  Scapes  decumbent  at  base  or  wholly  erect,  10 
to  16  in.  high;   leaves  subentire  or  pinnatifid;    involucre  merely  calyculate; 
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achenes  slender,  2  to  2%  lines  long;  pappus-bristles  3  to  4  lines  long,  not  ob- 
viously dilated  at  base,  slender,  fragile  or  deciduous. 

Contra  Costa  Co.  to  Southern  California.  Var.  tenella  Gray.  Pappus- 
bristles  commonly  but  2  or  3,  with  a  manifestly  ovate  palea  at  base. — Napa 
Valley;  lower  Sacramento  Valley  and  southward.  Occasionally  destitute  of 
pappus  ace.  to  Greene.  Var.  indivisa  Jepson.  Scapes  strictly  erect;  leaves 
oblanceolate,  entire,  or  a  few  toothed  or  pinnatifid ;  outer  row  of  achenes  silvery- 
silky;  pappus-bristles  4  to  5  lines  long,  the  paleae  triangular. — Plains  of  Solano 
Co.     Apr.-May. 

3.  M.  elegans  Greene.  Scapes  slender,  decumbent  at  base,  commonly  4  to 
7  in.  high;  heads  in  fruit  less  than  }o  in.  high;  achenes  little  more  than  1  line 
long,  tapering  gradually  from  the  summit  to  the  base;  paleae  of  the  pappus 
ovate-deltoid,  either  obscurely  emarginate  or  more  attenuate  into  a  slender  awn 
about  4  times  as  long,  the  paleae  and  the  summit  of  the  achene  sometimes 
minutely  villous. 

Plains  of  the  lower  Sacramento  Valley  to  Contra  Costa  Co.  and  Southern 
California. 

4.  M.  douglasii  Gray.  Scapes  8  to  17  in.  high;  leaves  in  the  roaulate  radi- 
cal cluster  many,  pinnatifid;  heads  broadly  ovoid,  or  in  age  hemispherical,  9 
to  10  lines  high;  achenes  oblong-turbinate,  thickish,  obviously  contracted  under 
the  summit,  nearly  2%  lines  long,  the  outermost  usually  white -villous;  paleae 
of  the  pappus  ovate  to  orbicular,  2  lines  long  and  nearly  as  broad,  scarious, 
commonly  imbricated  or  convolutely  overlapping,  abruptly  acute  or  retuse  at 
the  apex,  y2  to  %  as  long  as  the  awn,  glabrous  or  villous  externally. 

Common  from  Solano  Co.  and  Napa  Valley  to  Berkeley  and  southward.  Apr.- 
May.  Specimens  from  the  Montezuma  Hills  show  central  achenes  with  only 
1  or  2  paleaceous  awns. 

5.  M.  bigelovii  Gray.  Often  1  ft.  high  or  more;  leaves  entire  or  pinnatifid; 
heads  broadly  ovate,  y2  in.  high;  involucre  disposed  to  be  somewhat  imbricated; 
achenes  oblong-turbinate,  2  lines  long,  not  contracted  under  the  truncate  sum- 
mit, the  outermost  sometimes  villous;  pappus  brownish  or  almost  rusty,  the 
paleae  oblong-  to  ovate-lanceolate,  commonly  glabrous,  varying  in  aire,  only 
M»  to  Mi  as  long  as  the  awn. —  (M.  intermedia  Greene.) 

Oakland,  San  Francisco  and  northward  along  the  coast  in  sandy  soil. 

6.  M.  acuminata  Greene.  Scapes  few,  decumbent  at  base,  9  to  12  in.  high; 
leaves  deeply  pinnatifid  into  slender  lobes;  heads  narrowly  oblong,  in  maturity 
turbinate,  about  1  in.  high;  achenes  glabrous,  slenderly  fusiform  and  widest 
above  the  middle,  3  lines  long;  pappus  7  or  8  lines  long;  paleae  narrowly 
lanceolate,  gradually  attenuate  into  an  awn  which  is  shorter  than  the  palea. 

Valleys  and  hills  of  the  North  Coast  Ranges:  Santa  Rosa;  Napa  Range; 
Tehama  Co.     Also  Sierra  Nevada  foothills.     Well  marked  species. 

10.    SCORZONELLA  Nutt. 

Perennial  herbs,  with  the  leaves  mainly  in  a  radical  tuft,  the  stems  naked 
above,  1 -headed,  and  more  or  less  scape-like.  Root  fusiform.  Leaves  pinnatifid 
with  linear  and  mostly  salient  lobes,  or  entire.  Heads  large,  ovoid-cylindric, 
nodding  in  the  bud,  showy  as  compared  with  the  two  preceding  genera,  the 
flowers  yellow  and  li gules  elongated.  Bracts  of  the  involucre  mostly  thin- 
herbaceous,  imbricated  in  several  series.  Achenes  cylindric  or  slightly  tapering 
downward,  ribbed  and  obscurely  angled.  Paleae  10  or  more,  firm,  tipped  with 
a  rather  long  subplumose  or  barbellate  awn.  (So  named  because  of  the  general 
aspect  of  Scorzonera.) 
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Pappus-bristles  subplumose,  the  paleae  about  3  lines  long;    leaves  laciniate-pinnatifid 

1.  S.  sylvatica. 
Pappus-bristles  barbellate  or  naked. 

Leaves  subentire  to  laciniateparted;  paleae  about  1  line  long 2.  S.  paludosa. 

Leaves  linear-lanceolate,  entire  or  sahently  lobed;  paleae  Vx  line  long 3.  S.  bolanderi. 

Leaves  entire  or  toothed;    paleae   1  to  1 Y*  lines  long 4.    S.  procera. 

1.  S.  sylvatica  Benth.  Stem  commonly  simple  and  1-headed,  1%  to  2  ft. 
high;  leaves  broadly  to  narrowly  lanceolate,  laciniate-pinnatifid,  the  radical  5 
to  8  in.  long;  heads  1  in.  high  or  somewhat  less;  involucral  bracts  in  3  series, 
the  outer  ovate  or  ovate-lanceolate,  the  inner  linear-oblong,  all  acuminate; 
achenes  4  lines  long;  pappus  7  lines  long;  paleae  about  3  lines  long,  tapering 
into  the  subplumose  awn  which  is  somewhat  longer. — (Microseris  sylvatica 
Benth.) 

Wooded  hills  bordering  the  Sacramento  and  San  Joaquin  valleys  from  Yuba 
and  Colusa  cos.  southward  to  the  eastern  base  of  the  Mt.  Diablo  range. 
Last  of  Apr.-May. 

2.  S.  paludosa  Greene.  Stems  several  from  the  base,  slender,  2  ft.  high 
or  more;  leaves  1  ft.  long,  subentire  to  laciniate-parted  into  long  linear  lobes; 
heads  50  to  75-flowered;  involucral  bracts  with  a  lanceolate  base,  tapering  into 
a  long  slender  acumination;  achene  2  lines  long;  pappus  brownish,  the  paleae 
little  more  than  1,  the  barbellulate  awn  4  or  5  lines  long. — (Microseris  sylvatica 
Benth.  var.  stillmanii  Gray.) 

Low  moist  ground:    Marin  Co.  to  Solano  Co. 

3.  S.  bolanderi  (Gray)  Greene.  Slender  plants,  1  to  1%  ft.  high;  stems 
several,  decumbent,  leafy  at  base  only;  leaves  linear-lanceolate,  entire  or  with 
a  few  salient  linear  lobes,  the  radical  9  to  12  in.  long,  including  the  margined 
petiole;  bracts  attenuate  from  a  broadish  base  or  some  outer  ovate,  rather 
regularly  imbricated;  pappus  5  lines  long,  the  ovate  %  line  long,  abruptly 
tipped  with  the  long  slender  awn. — (Microseris  bolanderi  Gray.) 

Swampy  places  in  the  North  Coast  Ranges:  Marin  Co.  northward  to  Mendo- 
cino and  Humboldt  cos. 

4.  S.  procera  (Gray)  Greene.  Stem  robust,  2  to  3Vj  ft.  high,  leafy- 
stemmed,  the  branches  long  and  erect;  leaves  entire  or  denticulate,  the  radical 
and  lower  cauline  %  to  1*4  ft.  long  and  1  to  2  in.  wide,  the  upper  caulinc 
smaller,  all  acuminate  and  tipped  with  a  short  rigid  point;  involucre  1  in. 
high  and  as  broad  or  broader;  outer  bracts  broadly  ovate  and  abruptly  short- 
pointed,  the  inner  ovate  to  lanceolate  and  attenuate;  achenes  2l/2  lines  long; 
pappus  5  to  6  lines  long;  paleae  1  to  1%  lines  long;  awn  minutely  scabrous. — 
(S.  maxima  Bioletti.    Microseris  procera  Gray.) 

North  Coast  Ranges:  Sonoma  Valley;  Knights  Valley;  Cloverdale;  Ukiah. 
June-July. 

11.   MALACOTHRIX  DC. 

Ours  annual  caulescent  or  acaulescent  herbs,  commonly  with  a  radical  cluster 
of  leaves,  the  stems  either  leafy  or  almost  naked.  Heads  peduncled,  com- 
monly nodding  in  the  bud.  Flowers  yellow,  white,  or  pinkish.  Receptacle 
bristly  or  naked.  Achenes  short,  glabrous,  terete,  10  to  15 -ribbed,  or  4  or  5  of 
the  ribs  stronger  than  the  others,  truncate  at  apex  and  with  an  entire  or 
denticulate  border.  Pappus-bristles  soft,  scabrous,  more  or  loss  united  at  base 
and  falling  away  together,  or  with  1  to  8  stronger  ones  which  are  more  per- 
sistent and  smoother.  (Greek  malakos,  soft,  and  thrix,  hair,  in  reference  to 
the  long  wool  on  M.  calif ornica,  type  of  the  genus.) 
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Bracts  of  involucre  linear  to  subulate,  narrowly  or  not  obviously  scarious  margined,  little 
imbricated. 
Branching,  mostly  glabrous;  heads  3  to  4  lines  high. 

Flowers  white  or  pinkish ;  pappus  not  persistent 1.  3/.  obtus*. 

Flowers   yellow;    one   pappus-bristle    persistent 2.    M.    Cleveland**. 

Acaulescent,    long-woolly  when   young;   heads   6  to  8  lines  high 3.    M.   calif  ornka. 

Bracts  of  involucre  scarious,  with  green  midrib,  distinctly  imbricated,  the  outer  orbicular; 
branching  and  glabrous  plant 4.  M.  coulteri. 

1.  M.  obtusaBenth.  Stem  paniculately  branching  above  the  base,  4  to  16 
in.  high,  nearly  naked;  radical  leaves  dentate  or  pinnatifid,  the  margin  often 
bearing  scattered  tufts  of  wool;  heads  small,  numerous;  involucre  about  3 
lines  high,  its  main  bracts  linear,  acuminate  and  nearly  equal,  with  a  few 
short  ones  at  base,  the  tips  usually  purplish  (as  also  in  the  next)  ;  achenes 
obovate-oblong,  the  summit  entire,  none  of  the  pappus-bristles  persistent. 

Higher  mountain  slopes  of  the  Coast  Ranges  and  south  to  Santa  Barbara 
Co.;  also  in  the  Sierra  Nevada.    May-July. 

2.  M.  clevclandii  Gray.  Slender,  ^  to  1%  ft.  high,  glabrous  throughout; 
radical  leaves  pinnatifid,  the  cauline  scattered  and  more  nearly  entire;  panicle 
narrow;  heads  3  lines  high,  few- flowered;  achenes  oblong-linear,  minutely 
striate-costate;  outer  pappus  of  one  persistent  bristle  and  a  circle  of  white 
setulose  teeth. — (M.  parviflora  Greene,  not  Benth.) 

Antioch  and  plains  bordering  the  eastern  base  of  the  Mt.  Diablo  range, 
south  to  Southern  California.     Apr.-May. 

3.  M.  calif ornica  DC.  Acaulescent;  scapes  4  to  6  in.  high,  each  bearing 
one  rather  large  head;  herbage  conspicuously  woolly  when  young  with  very 
long  and  soft  hairs;  leaves  laciniately  pinnatifid  into  narrowly  linear  or  almost 
filiform  lobes;  involucre  4  to  6  lines  high,  its  bracts  narrowly  linear  or  subulate, 
in  about  3  ranks;  bristles  of  the  receptacle  delicate,  usually  present;  achenes 
narrow,  lightly  striate;  outer  pappus  of  2  persistent  bristles  and  some  inter- 
vening minute  teeth. 

Sandy  soil:  Antioch  to  Monterey  Co.  and  southward  to  Southern  California. 
Apr.-May. 

4.  M.  coulteri  Gray.  Snake  's  Head.  Simple  or  branching  from  the  base. 
5  to  16  in.  high,  the  herbage  glabrous  and  glaucescent;  cauline  leaves  sinuately 
pinnatifid,  broad  or  somewhat  auriculate  at  the  sessile  base  and  with  an 
elongated  terminal  lobe;  heads  subglobose,  %  to  1  in.  broad;  bracts  of  in- 
volucre silvcry-scarioiis  with  a  linear  central  portion  green,  regularly  imbricated 
in  several  ranks,  the  short  outer  ones  orbicular,  the  inner  oval  to  lanceolate  or 
linear;  achenes  15-ribbed  and  4  or  5-angled,  the  summit  obscurely  denticulate 
by  projection  of  the  ribs;   1  or  2  stouter  pappus-bristles  persistent. 

Frequent  in  the  lower  San  Joaquin  Valley;  southward  to  Southern  Cali- 
fornia.    Apr. 

12.    HIERACIUM  L.    Hawkweed. 

Ours  rough-hairy  perennial  herbs  with  entire  or  nearly  entire  leaves  and 
the  heads  in  a  panicle.  Involucre  cylindric  or  campanulate,  its  main  bracts 
in  1  to  3  ranks  with  shorter  ones  at  base.  Achenes  linear,  striately  ribbed, 
not  beaked.  Pappus  a  single  row  of  tawny  or  dull  white  fragile  capillary 
bristles.      (Greek  hierax,  a  hawk.) 

1.  H.  albiflorum  Hook.  Stem  nearly  naked  above,  ending  m  a  panicle  of 
whito -flowered  heads,  V/2  to  3  ft.  high;  leaves  and  lower  portion  of  stem 
thickly  beset  with  tawny  bristly  hairs;  leaves  mostly  radical,  oblong,  narrowed 
at  baso  to  a  winged  petiole,  or  the  upper  cauline  sessile  and  often  lanceolate 
and  linear;  involucre  3  or  4  lines  high,  its  bracts  linear-subulate;  achenes 
reddish  brown,  1\A  lines  long;   pappus  dull  white. 
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Dry  woods  in  the  mountains:  Coast  Ranges;  Sierra  Nevada;  Southern  Cali- 
fornia.    June-Aug. 

13.     CREPIS  L. 

Annuals,  biennials,  or  perennials,  similar  to  Hieracium,  but  tomentulous  or 
glabrous,  not  pilose.  Involucre  of  a  single  row  of  equal  scales,  or  often  with 
smaller  ones  at  base.  Flowers  yellow.  Achenes  columnar  or  fusiform,  10  to 
20-ribbed.  Pappus  copious,  white  and  soft.  (Greek  krepis,  a  sandal,  the 
ancient  name  of  some  plant.) 

Plants  glabrous ;   heads   Yx    in.   high 1.   C.   virens. 

Plants  tomentose ;  heads   Yi   in.  high 2.   C.  occidentalis. 

1.  C.  virens  L.  Smooth  Hawksbeard.  Annual  or  biennial;  stem  one, 
slender,  simple  below,  paniculate  above,  1  to  2^  ft.  high;  herbage  green 
and  glabrous;  leaves  thinnish,  mostly  radical,  broadly  oblanceolate,  toothed 
(the  teeth  inclined  to  be  salient)    or  shallowly  pinnatifid,  narrowed  at  base 

'  into  a  petiole ;  upper  cauline  lanceolate,  with  sessile  subsagittate  base ;  heads 
many,  small  (*4  in.  high);  involucre  somewhat  calyculate,  its  bracts  linear, 
acuminate;  achenes  linear-oblong,  narrowed  equally  to  each  end,  10-costatc,  1 
line  long. 

Introduced  European  weed:  spontaneous  at  Berkeley. 

2.  C.  occidentalis Nutt.  Gray  Hawksbeard.  Perennial;  stems  stout,  one 
or  several,  branching  above,  4  to  10  in.  high;  herbage  thinly  tomentose  and 
often  glandular-hirsute  above,  especially  on  the  peduncles;  leaves  thickish, 
runcinately  toothed,  or  deeply  pinnatifid  into  linear  or  lanceolate  lobes,  the 
uppermost  portion  entire,  acuminate;  involucre  6  to  8  lines  high,  calyculate,  its 
bracts  oblong-lanceolate;  achenes  brown,  oblong,  10  to  18-costate,  3  lines  long. 

Mt.  Hamilton,  Brewer;  Southern  California.  Widely  distributed  eastward 
to  Wyoming  and  north  to  Washington. 

14.    AGOSERIS  Raf. 

Perennial  herbs  with  strong  and  often  deep  taproots,  or  annuals.  Stems 
naked  and  scape-like,  bearing  single  large  heads.  Leaves  in  a  radical  tuft, 
elongated.  Flowers  yellow.  Bracts  of  the  campanulate  involucre  imbricated, 
the  outer  ovate,  passing  into  the  linear  or  lanceolate  inner  ones.  Achenes  terete, 
oblong  or  fusiform,  10-ribbcd,  prolonged  into  a  slender  or  filiform  beak. 
Pappus-bristles  fine,  copious,  white  or  nearly  white,  inserted  on  the  dilated 
apex  of  the  beak.  Achenes  in  fruit  expanding  and  forming  a  globose  head, 
the  bracts  of  the  involucre  reflexed.     (Greek  agos,  chief,  and  seris,  Lettuce.) 

A.   Annuals. 

Ligules  conspicuous 1.  A.  major. 

Ligules  inconspicuous , 2.  A.  heterophylla. 

B.  Perennials. 
Achenes  tapering  into  the  beak. 

Ligules    elongated,    much    surpassing    the    involucre. 
Coast  species. 

Beak   not  longer   than   body  of  achene 3.     A.   apargioides. 

Beak  about  twice  as  long  as  body  of  achene 4.  A.  hirsuta. 

Interior  species;  beak  about  3  times  as  long  as  body  of  achene 5.  A.  grandiAora. 

Ligules    very   short,    scarcely    surpassing    the    involucre;    bases    of    the    Bay    hills 

6.    A.    plebeia. 
Achenes  abruptly  beaked ;    montane 7.    A.  retorsa. 

1.  A.  major  Jepson.  Six  to  18  in.  high;  leaves  frequently  pinnatifid;  ligules 
elongated  and  conspicuous;  achenes  toothed  at  the  apex  of  the  body  and  ab- 
ruptly beaked;   pappus  dull  white. 

Interior  districts.     Apr.-May. 
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2.  A.  heterophylla  (Nutt.)  Greene.  Peduncles  slender,  5  to  12  in.  high, 
often  numerous;  leaves  linear  to  spatulate  or  oblong,  entire,  denticulate,  or 
sinuate-pinnatifid,  villous-pubescent ;  ligules  short,  inconspicuous;  involucre 
campanulate;  bracts  lanceolate-acuminate,  the  inner  glabrous;  achenes  ribbed 
or  the  inner  smoothish  or  merely  nerved,  2  lines  long  or  less,  tapering  into  a 
filiform  beak  1%  to  3  times  as  long,  and  commonly  longer  than  the  whitish 
pappus;    fruiting  heads  about  %  in.  high. — (Troximon  heterophyllum  Nutt.) 

Common  in  the  hilly  districts  and  on  the  plains  of  the  Sacramento.  Sur- 
face of  achenes  and  length  of  beak  often  exceedingly  variable,  even  in  the 
same  head.    May. 

3.  A.  apargioides  (Less.)  Greene.  Low  and  tufted,  the  stems  erect  or 
ascending  from  a  woody  caudex,  7  to  14  in.  high;  leaves  narrow,  pinnatind 
into  slender  or  remote  lobes  or  sometimes  entire;  heads  6  or  7  lines  high; 
achenes  1%  to  2  lines  long,  the  beak  not  longer  than  the  body;  pappus  doll 
white. —  (Troximon  apargioides  Less.) 

Sand  hills  of  the  San  Francisco  Peninsula. 

4.  A.  hirsuta  (Hook.)  Greene.  About  1  ft.  high,  the  herbage  short- 
pubescent;  leaves  pinnately  parted  into  linear  lobes  or  spatulate  and  merely 
toothed;  peduncles  reddish;  flowers  bright  yellow,  fading  reddish;  achenes  IV* 
to  2  lines  long;  pappus  commonly  dull  or  yellowish  white. — (Troximon  humile 
Gray.) 

Grassy  hills  about  San  Francisco  Bay.     June-Aug. 

5.  A.  grandiflora  (Nutt.)  Greene.  About  1*£  ft.  high;  herbage  hirsute  It 
pubescent  or  glabrate;  leaves  spatulate-lanceolate,  sinuate-dentate  to  laciniate, 
or  with  salient  sub  falcate  lobes;  flowers  light  yellow;  bracts  of  the  involucre 
lanate  or  tomentose  when  young;  expanded  fruiting  head  2  to  2%  in.  broad; 
achenes  2*4  to  3  lines  long;  the  beak  10  lines. — (Troximon  grandiflorum  Gray.) 

Plains  of  the  Sacramento  Valley.  Var.  intermedia  Jepson.  Herbage 
woolly-pubescent  when  young ;  leaves  pinnately  parted,  segments  narrowly  linear, 
rachis  linear  and  with  a  linear-lanceolate  terminal  lobe;  achenes  sharply 
carinate-ribbed,  2  to  2*4  lines  long,  the  beak  6  to  10  lines  long;  ribs  along  their 
sides  more  or  less  short-setulose. — Inner  Coast  Ranges:  Mt.  Diablo;  Vaca 
Mts.      June. 

6.  A.  plebeia  Greene.  Robust,  1*4  to  2  ft.  high;  leaves  narrowly  oblance- 
olate,  pinnatind  into  slender  upcurving  lobes,  the  apex  disposed  to  be  entire 
and  slenderly  acuminate;  ligules  short,  deep  yellow,  scarcely  or  not  surpassing 
the  bracts  of  the  involucre,  which  are  woolly  at  base;  body  of  achene  2  to  2Vj 
lines  long,  the  beak  5  or  6  lines  long;  pappus  soft  and  white. 

Oakland  Hills  to  Southern  California. 

7.  A.  retrorsa  (Benth.)  Greene.  Very  woolly-pubescent  when  young,  the 
wool  more  or  less  deciduous  in  age;  peduncles  3  to  8  in.  or  even  2  ft.  high; 
leaves  not  rarely  as  long  as  the  peduncles,  pinnately  parted  into  narrowly 
linear  or  lanceolate  retrorse  segments,  the  rachis  linear  and  the  lobes  more  or 
less  remote;  outer  bracts  or  involucre  broad;  inner  linear  and  narrowly  acu- 
minate, as  long  as  the  pappus;  ligules  short;  achenes  2%  to  3  lines  long, 
passing  abruptly  into  the  slender  (9  to  10  lines  long)  beak. — (Troximon  re- 
tro rsum  Gray.) 

Mountain  summits  from  Mendocino  Co.  southward  to  Mt.  Diablo  and  South- 
ern California.     May- June. 

15.     LACTUCA  L.    Lettuce. 
Tall    leafy-stemmed    annuals    or    biennials   with    panicled    heads    of    yellow 
flowers.    Leaves  alternate.    Involucre  cylindrical  or  in  fruit  conical,  its  bracts 


SUNFLOWER    FAMILY.  419 

imbricated  in  2  or  more  series  of  unequal  lengths.  Bays  5- toothed  at  summit. 
Achenes  obcompressed,  t.  e.t  flattened  parallel  to  the  bracts,  ribbed  on  each 
side,  abruptly  contracted  into  a  beak,  which  bears  at  its  dilated  summit  a 
copious  very  soft  and  white  capillary  pappus,  the  hairs  of  which  fall  separately. 
(Ancient  Latin,  from  lac,  milk,  referring  to  the  milky  juice.) 

1.  L.  scariola  L.  Prickly  Lettuce.  Stem  paniculately  branched  above, 
glabrous  throughout,  or  hirsute  or  prickly  below,  2  to  5  ft.  high;  leaves  oblong 
or  oblong-lanceolate,  denticulate  or  pinnatifid,  sessile  or  sagittate-clasping, 
with  a  row  of  soft  prickles  on  the  midrib;  heads  numerous  in  an  open  panicle, 
9  to  14-flowered;  involucre  cylindrical,  its  outer  bracts  about  %  the  length  of 
the  inner;  rays  cream-yellow;  achenes  narrowly  obovate,  about  as  long  as  the 
filiform  beak;  pappus  white. 

Introduced  from  Europe:  roadsides  and  waste  places  in  the  Bay  region; 
common  grain-field  weed  of  the  upper  Sacramento  Valley,  where  its  hemp- 
like fibres  sometimes  choke  and  destroy  the  separating  machines  of  combined 
harvesters.  L.  sativa  L.,  with  unarmed  midrib,  is  the  common  Lettuce  of  the 
gardens.     June-July. 

Taraxacum  Ludwig.  Perennial  or  biennial  herbs  with  radical  pinnatifid 
or  runcinate  leaves  and  large  yellow-flowered  heads  solitary  on  a  slender  hollow 
scape.  Involucre  double,  the  outer  bracts  spreading  or  reflexed,  the  inner 
bracts  erect  in  a  single  row.  Achenes  4  or  5-ribbed,  prolonged  at  apex  into  a 
very  slender  beak,  bearing  the  copious  soft  white  capillary  pappus.  T. 
officinale  Weber.  Common  Dandelion.  Frequent  in  lawns;  locally  established 
in  Napa  Valley,  etc. 

16.    SONCHUS  L.    Sow-Thistle. 

Leafy-stemmed  coarse  annual  weeds,  chiefly  smooth  and  glaucous.  Heads 
corymbed  or  umbellate,  swollen  at  base,  or  jug-shaped.  Involucral  bracts  few, 
thin,  with  many  shorter  ones  at  base;  these  becoming  callous-thickened. 
Achenes  obcompressed,  ribbed,  not  beaked.  Pappus  copious,  of  cottony-white 
exceedingly  soft  and  fine  hairs,  mainly  falling  together.  (Greek  name  of  the 
Sow- thistle.) 

Leaves  when  sessile  usually  sagittate-clasping;  peduncles  smooth;  achenes  longitudinally 
ribbed  and   transversely   rugose 1.   S.    oleraceus. 

Leaves  when  sessile  usually  auriculate-clasping;  peduncles  hispid  with  short  spreading  gland- 
tipped  hairs;  achenes  with  3  ribs  on  each  side,  the  intervals  smooth 2.  S.  asper. 

1.  S.  oleraceus  L.  Common  Sow-Thistle.  Stem  erect,  nearly  simple,  1  to 
3  or  4  ft.  high;  leaves  lyrately  or  runcinately  pinnatifid,  the  terminal  segment 
commonly  large  and  triangular,  denticulate  or  toothed,  sagittately  clasping  at 
base,  with  acute  lobes;  lower  leaves  petioled;  uppermost  sessile  and  commonly 
lanceolate;  heads  about  %  in.  broad  when  expanded;  achenes  longitudinally 
ribbed  and  transversely  rugose. 

Naturalized  European  weed:  old  fields  and  waste  places,  flowering  at  all 
seasons. 

2.  S.  asper  L.  Prickly  Sow-Thistle.  Very  similar  to  the  preceding,  but 
the  leaves  sometimes  undivided  and  commonly  clasping  by  an  auricled  base,  the 
auricles  rounded;  achenes  flat,  margined  with  a  narrow  wing  and  marked  on 
each  side  with  3  longitudinal  ribs;  intervals  between  the  ribs  smooth,  but  the 
ribs  as  well  as  the  marginal  wing  rugulose  or  serrulate;  peduncles  conspicuously 
hirsute  with  spreading  gland-tipped  hairs. 

Naturalized  European  weed:  with  the  preceding  but  apparently  not  so  com- 
mon.   There  are  hybrid-like  intermediates. 


420  COMPOSITAE. 

Tribe  2.    Cynareae.     Thistle  Tribe. 

17.    CENTAUREA  L.    Star  Thistle. 

Erect  or  diffuse  usually  rigid  annual  or  biennial  herbs  with  alternate  leaves 
which  are  not  prickly,  and  medium-sized  heads.  Involucre  ovoid  or  globose, 
the  bracts  imbricated  and  ending  in  a  needle-like  prickle,  or  at  least  fringed  or 
toothed  (rarely  entire)  appendage.  Receptacle  densely  bristly,  the  bristles  per- 
sistent. Flowers  yellow  or  purple,  all  tubular,  the  marginal  much  larger  and 
neutral.  Achenes  notched  just  above  the  base,  indicating  the  oblique  or 
lateral  attachment.  Pappus  of  2  or  3  rows  of  bristles  or  short  scales  or  none. 
All  our  species  naturalized  from  Europe.  (Named  for  one  of  the  Centaurs 
who  used  it  in  healing.) 

Flowers  yellow;  leaves  decurrent  on  the  sttm;  achenes  light  gray. 

Plants   erect,    branching   mostly   above    the   base;    spines    2    to   4    lines    long 

1.     C.   melitensis. 

Plants  diffuse,   branching   from   the  base;   spines   ^    to   1   in.   long 2.   C.   sohtitialis. 

Flowers  purple;  leaves  not  decurrent;   achenes  brown. 

Middle   bracts  ending  in   a   very  stout  spine;   pappus  none 3.    C.    calcitrofa. 

Bracts   devoid   of   spine ;    pappus   present 4.    C.    salmantica. 

1.  C.  melitensis  L.  Napa  Thistle.  Tocalote.  Erect  commonly  much- 
branched  annual,  1  to  2  ft.  high,  with  a  roughish  indument,  the  stems  winged 
by  the  decurrent  leaves;  lowest  leaves  pinnatifid,  the  upper  narrow  and  mostly 
entire;  heads  mostly  terminal  and  solitary,  or  2  or  3  together,  }£  in.  high; 
bracts  rigid,  the  outer  with  palmatifid  spine,  the  intermediate  and  inner  ones 
with  a  rigid  spine  2  to  4  lines  long  which  is  either  simple  or  with  divaricate 
short  spines  at  base;  flowers  yellow;  pappus-bristles  in  about  3  rows,  the  mid- 
dle row  long,  the  outer  and  inner  very  short. 

Abundant  everywhere  in  agricultural  lands  and  pastured  hills.  First  intro- 
duced at  Napa  and  diffused  over  the  State  in  seed  grain,  hence  commonly 
known  as  Napa  Thistle.  Our  most  widespread  and  objectionable  grain-field 
weed.     May-June. 

2.  C.  solstitialis  L.  Barnaby  's  Thistle.  Diffuse,  branching  from  the 
base,  1  ft.  high,  cottony-pubescent;  radical  leaves  pinnatifid,  the  cauline 
linear,  entire,  rather  closely  ascending,  decurrent  into  long  narrow  wings; 
heads  solitary  at  the  ends  of  the  branches,  ovoid -globular ;  bracts  much  like 
the  preceding  except  that  the  spines  of  the  intermediate  bracts  are  1  in.  long 
or  less,  and  the  innermost  bracts  end  in  a  small  shining  appendage;  flowers 
very  bright  yellow;  achenes  with  pappus. 

Cultivated  fields,  roadsides  and  waste  lands,  its  aggressive  spread  continued 
during  the  last  10  years:  Bay  region  from  Sonoma,  Napa  and  Solano  cos.  north 
to  Live  Oak  (Sutter  Co.).     Aug.-Sept.     Also  called  Yellow  Star  Thistle. 

3.  C.  calcitrapa  L.  Purple  Star  Thistle.  Coarse  and  rigid,  forming 
dense  bushy  plants,  2  to  4  ft.  high,  nearly  glabrous;  leaves  pinnately  divided 
into  few  linear  or  lanceolate  lobes,  or  the  uppermost  undivided,  all  serrulate, 
not  decurrent;  heads  large,  1  in.  high,  on  short  peduncles  scattered  along  the 
branches,  or  in  the  forks,  or  terminal;  involucral  spines  very  stout,  %  to  1 
in.  long;  flowers  purple;  achenes  brownish,  over  1  line  long,  destitute  of 
pappus. 

Naturalized  in  but  a  few  places:  San  Mateo;  Vacaville  eastward  towards 
Main  Prairie.      Keeping  to  uncultivated  land.      Aug.-Sept. 

4.  C.  salmantica  L.  Escobilla.  Roughish-hispidulous,  the  stems  nearly 
glabrous;  leaves  sinuately  divided  into  triangular  lobes  below  the  large  terminal 
ovate-  or  oblong-lanceolate  lobe,  not  decurrent;  heads  on  long  slender  peduncles, 
under  1  in.  high;  involucral  bracts  ovate,  obtuse,  not  spine-tipped,  the  inner- 
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most  with  lanceolate  scarious  appendage;   flowers  purple;   achenes  with  2  or 
3   rows  of  unequal  bristles. 
Healdsburg,  Alice  King. 

18.     CNICUS  L. 

Annual  herb  with  pinnatifid  or  mostly  sinuate-dentate  leaves  with  spiny  or 
prickly  teeth.  Heads  solitary  at  the  ends  of  the  branches,  subtended  and 
almost  concealed  by  the  upper  leaves.  Bracts  of  the  involucre  imbricated  in 
several  series,  the  outer  ovate  and  tipped  by  a  simple  spine,  the  inner  lanceolate 
and  ending  in  a  strong  pinnately  branched  spine.  Flowers  yellow.  Achenes 
many-nerved,  10-toothed  at  the  summit,  and  bearing  a  pappus  of  awns  in  2 
series;  outer  series  long,  naked,  yellow;  inner  hispidulous,  white.  (Latin  name 
of  the  Safflower,  applied  to  thistles.) 

1.  C.  benedictus  L.  Blessed  Thistle.  Pubescent,  branching,  1  or  2  ft. 
high;  leaves  oblong  or  oblong-lanceolate,  thin,  upper  clasping,  lower  petioled; 
heads  1  in.  long. 

Plains  of  the  San  Joaquin  (Lathrop)  and  of  the  Sacramento;  Napa; 
Healdsburg. 

19.    CARTHAMUS  L. 

Ours  an  annual  with  rigid  prickly  pinnatifid  clasping  leaves.  Flowers  yellow. 
Receptacle  with  linear  bristle-like  paleae.  Outer  bracts  of  the  involucre  termi- 
nating in  foliaceous  appendages  like  the  stem-leaves;  inner  bracts  more  rigid, 
appressed,  ending  in  a  spinescent  tip.  Achenes  obpyramidal,  with  a  crenulate 
margin  at  the  truncate  summit.  Pappus-paleae  of  2  kinds,  the  outer  unequal, 
ciliate,  in  several  series,  the  inner  in  one  series  and  much  shorter;  or  pappus 
quite  wanting  in  the  outer  row  of  achenes. 

1.  C.  lanatumDC.  Distaff  Thistle.  The  outer  and  inner  involucral  bract 
differ  very  much. 

Native  of  the  Mediterranean  Region:  spontaneous  at  San  Francisco. 

20.     CYNARA  Vaill. 

Stout  perennial  herb  with  ample  pinnatifid  or  bipinnatifid  leaves  with  spine- 
tipped  segments.  Flowers  blue.  Heads  very  large,  solitary  on  the  ends  of 
the  branches.  Bracts  of  the  involucre  broadly  ovate,  obtuse  or  emarginate, 
coriaceous.  Receptacle  fleshy,  fimbrillate.  Pappus  of  many  series  of  plumose 
bristles.  Achenes  obovate,  somewhat  4-angled.  (From  the  Greek  kuon,  a  dog, 
the  spines  of  the,  involucre  being  likened  to  a  dog's  teeth.) 

1.  C.  scolymus  L.  Artichoke.  One  to  2%  ft.  high;  herbage  more  or 
less  tomentose. 

Garden-plant,  found  by  waysides  at  Napa  and  Alameda  and  in  old  fields 
near  Benicia. 

Arctium  lappa  L.  Burdock.  Coarse  biennial  weed;  leaves  very  large, 
unarmed,  roundish  or  ovate,  mostly  cordate;  involucral  bracts  hooked  at  the 
tip;  flowers  purple;  pappus  short,  of  numerous  rough  bristles. — Bottom  lands 
of  the  Eel  River  near  Ferndale;  introduced  from  the  Eastern  United  States. 

21.     CIRSIUM  Scop.      Thistle. 

Stout  mostly  biennial  herbs.  Leaves  alternate,  prickly  or  spiny,  commonly 
toothed  or  pinnatifid.  Heads  with  numerous  crimson,  white  or  yellowish  flowers, 
perfect  and  all  alike.  Corolla  tubular,  its  segments  linear-filiform.  Involucre 
spherical  to  campanulate,  ovoid  or  cylindrical,  its  bracts  imbricated  in  many 
ranks,  at  least  the  outer  tipped  with  a  spine  or  prickle,  rarely  innocuous. 
Receptacle   thickly  clothed  with  soft   bristles  or  hairs.     Achenes  obovate  or 
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oblong,  compressed,  not  ribbed,  smooth  and  glabrous.  Pappus  of  a  single 
series  of  bristles,  plumose  or  barbellate  to  the  middle,  clavellate-dilated  at  tip, 
united  into  a  ring  at  the  base  and  deciduous  as  a  whole.  (Kirsion,  Greek 
name  of  a  kind  of  thistle.) 

A.  Naturalized  specie*. 

Stems  conspicuously  winged  by   the   decurrent  leaves,   the  wings    rigid,    spiny   and   inter- 
rupted  1.     C.   lanceolatum. 

B.  Native  specie*.    Stems  not  decurrendy  winged,  or  if  decurrent. 
the  wing  not  rigid  or  spiny. 

1.   Heads  nodding. 

Involucral  bracts  herbaceous,  very  broad  from  the  appressed  base  to  the  squarrose-spread- 
ing  or   recurved   abruptly   acute   apex;    narrower   innocuous   inner   ones   comparatively 

few;  heads  nodding 2.  C.  fontinaU. 

2.   Heads  erect,  leafy  bracted. 

Involucral    bracts   not   appresscd-imbricated;     heads    clustered    or    not    conspicuously   long- 
pedunclcd,  erect  as  in  all  the  following. 
Leaves  thin,   sinuately   lobed,   very   prickly  but   the   prickles   weak;    involucre   somewhat 

cobwebby ;   stems   succulent ;    common 3.    C.   cdule. 

Leaves  thickish,   pinnately   parted   into   3 -lobed   segments,   ending   in    very    stout   spines: 
uppermost    leaves    lanceolate,    as    stoutly    spinose-tipped    as    the     lower;     involucre 

arachnoid- woolly,   its   bracts  cartilaginous  at   base;    rare 4.    C.    andreasii. 

Similar  to  the  last,   but  the  involucres   glabrous;   leafy  bracts   few,   very  similar  to  the 
proper  bracts  and  pcctinate-spinesccnt;   lower  San  Joaquin 5.  C.  crassicoule. 

3.  Heads  erect,  naked. 

a.     Involucral   bracts   appressed-imbricate   in   many   ranks. 
Involucral  bracts  with  the  outer  successively  shorter,   the  slender  short  spine  at  their  tip 
more  or  less  abruptly  spreading,  the  innermost  erect,  devoid  of  spine. 
Bracts  linear-lanceolate,  entire,   with   needle-like  termination. 

Heads  campanulate  to  ovate,  1  to  154  in.  high;  tall  glabrate  plant  of  salt  marshes 

6.    C.    hydrofhiium. 
Heads  small,  cylindric,    1   in.  or  less  high;  slender  plant,  4  to   7  ft.   high,  commonly 

white-woolly 7.  C.  brewcru 

Bracts  very  broad  and  comparatively  short,  entire;  heads  1J4   to  2  in.  high;  plants  low, 

commonly   lA   ft.  high 8.     C.  quercetorum. 

Bracts  roundish   and  dilated  at  apex,   the  margin   lace  rate- f  ringed;   heads    1    to    \lA   in. 
high;   plants   1   to  2  ft.   high 9.    C.   caililepc. 

b.  Involucral  bracts  not  appresscd-imbricated;  heads  on  long  peduncles. 

Involucre  broadly  turbinate,  its  bracts  elongated-oblong  or  linear  or  subulate,  cuspidate  or 
scarious  at  apex,  lacerately  fringed  or  entire,  erect  or  little  spreading,  not  squarrose, 

glabrate   or   nearly   so 10.    C.    remotifolium. 

Involucre  campanulate  and   its  base  depressed   about  the  summit  of  the   peduncle;  outer 
involucral  bracts  prickle-tipped,  stout  and  squarrosc-spreading. 
Bracts   slender,    spreading,    straight    or   incurved,    appressed   at    the   very    base;    corollas 
cream-color  or  white,   the  segments  shorter  than  the  throat;   Mt.   Diablo   range  and 

southern  Sierra  Nevada 11.  C.  calif ornicum. 

Bracts   with   closely   appressed   base    and   long-lanceolate   widely   spreading    portion,   this 

straight,    or    incurved    and    hook-like;    middle    and    inner    Coast    Ranges 

12.   C.  coulteri. 

Bracts  straight,  densely  festooned  with  cobwebby  hairs;  sand  hills  along  the  coast 

13.  C.   occidental*. 

1.  C.  lanceolatum  (L.)  Scop.  Bull  Thistle.  Plant  spreading,  2  to  3^ 
ft.  high;  herbage  villous  and  green;  leaves  lanceolate,  deeply  pinnatifid  into 
lanceolate  lobes,  the  callous  midribs  and  veins  excurrent  as  rigid  spines,  the 
base  decurrent  on  the  stem  into  interrupted  prickly  wings;  upper  surface 
strigose-setulose;  heads  large,  almost  2  in.  high,  terminating  leafy  branchlets; 
bracts  of  involucre  lightly  arachnoid-lanceolate,  attenuate  into  slender  and  rigid 
prickly  pointed  spreading  tips;  flowers  rose-purple. 

European  species,  introduced  in  recent  years  in  the  Bay  region:  Berkeley; 
lower   San  Joaquin,  etc. 

2.  C.  fontinale  (Greene)  .Jepson.  Stout,  about  2  ft.  high,  the  branches 
widely  spreading;  steins  and  upper  surface  of  leaves  more  or  lees  glandular- 
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pubescent;  heads  mostly  clustered,  nodding;  bracts  of  the  involucre  very  broad, 
almost  3  lines  in  width  from  the  base  to  the  abruptly  acute  apex,  spreading  or 
recurved  from  near  the  middle,  prickle-pointed;  flowers  dull  white;  anther-tips 
acute. — (Carduus  fontinalis  Greene.) 

Crystal  Springs,  San  Mateo  Co.,  having  the  aspect  of  an  introduced  plant. 
Bracts  similar  to  C.  quercetoruin,  but  the  long-attenuate  innocuous  inner  ones 
comparatively  few. 

3.  C.  edule  Nutt.  Stem  simple,  robust  but  tender  and  succulent,  3\t2  to 
nearly  6  ft.  high,  pubescent  and  leafy  to  the  top,  the  leaves  thin;  radical 
leaves  8  to  10  in.  long,  narrowly  oblanceolate,  shallowly  (rarely  deeply)  sin- 
uate-pinnatifid,  very  prickly-ciliate  but  the  prickles  weak;  cauline  leaves  similar 
to  oblong  or  narrower;  heads  depressed-globose,  1  to  1%  in.  high,  few  in  a 
terminal  cluster,  leafy-bracted  at  base;  involucre  conspicuously  arachnoid- 
woolly  when  young,  nearly  glabrate  in  age;  bracts  lanceolate-subulate, 
setaceous;  flowers  dull  purple  or  whitish,  segments  of  the  corolla  shorter  than 
throat  and  with  callous  thickening  at  apex. — (Cnicus  edulis  Gray.) 

Common  along  creeks  and  gulches  in  the  Coast  Ranges:  San  Francisco 
Peninsula;   Oakland  Hills;   Marin  Co.  and  northward.     June. 

4.  C.  andrewsii  (Gray)  Jepson.  Doubtless  tall  and  slender,  branching 
at  summit,  the  loose  wool  deciduous  except  from  the  heads;  stem  strongly 
striate;  radical  leaves  16  in.  long,  deeply  sinuate-pinnatifid  in  3-cleft  lobes 
terminating  in  a  stout  spine,  the  outline  oblong  but  the  lobes  toward  the  base 
obsolete,  resulting  in  a  prickly-margined  petiole  about  4  in.  long;  upper  leaves 
laciniate-pinnatifid  and  with  narrowly  lanceolate  prickly  lobes;  heads  some- 
what clustered  or  pedunculate,  hemispherical,  1  to  1*4  in.  high,  leafy-bracted 
at  base;  involucre  arachnoid-woolly,  becoming  flocculent;  bracts  with  coriaceous 
oblong-ovate  base,  the  short  upper  part  greenish,  and  abruptly  contracted  into 
an  awn-like  spine;  corolla  apparently  whitish,  its  segments  longer  than  the 
throat. — (Cnicus  andrewsii  Gray.) 

Tennessee  Bay,  Eastwood;  first  collected  by  Dr.  Andrews  at  some  now  un- 
known station  in  California. 

5.  C.  crassicaule  (Greene)  Jepson.  Stems  3  or  4  ft.  high,  very  stout  below, 
hollow,  1  in.  thick,  striate,  branching  above,  and  bearing  a  panicle  of 
6  to  9  subsessile  or  short  ped uncled  heads;  herbage  in  the  mature  plant  gray- 
pubescent,  especially  the  under  surface  of  the  leaves;  leaves  similar  to  the 
preceding;  heads  1*4  to  rather  less  than  1  in.  high;  involucre  turbinate- 
campanulate,  perfectly  glabrous  in  age;  proper  bracts  linear-lanceolate  to 
lanceolate-acuminate,  entire  and  tipped  with  a  rather  long  slender  prickle; 
leafy  bracts  with  a  few  strong  prickles  or  pectinate-spinescent,  the  inner 
sometimes  apparently  passing  into  the  proper  bracts;  flowers  whitish  or  pink- 
ish; segments  about  as  long  as  the  throat. — (Carduus  crassicaulis  Greene.) 

Roadsides  and  low  fields  of  the  San  Joaquin  between  Banta  and  Lathrop. 
July.  The  glabrous  involucre  and  the  lanceolate-acuminate  bracts  will  dis- 
tinguish this  species  from  the  at  present  known  forms  of  C.  andrewsii,  the 
bracts  of  which  are  abruptly  attenuate.     Possibly  not  a  native. 

6.  C.  hydrophilum  (Greene)  Jepson.  Tall,  freely  branching  above,  3*£ 
to  6  ft.  high,  thinly  pubescent,  in  maturity  green  and  glabrate;  leaves  deeply 
pinnatifid  into  mostly  3-lobed  segments;  heads  1  to  IV2  in.  high,  paniculate  or 
clustered  at  the  ends  •  of  the  branches ;  involucre  ovate  to  campanulate,  the 
bracts  appressed-imbricated,  narrowly  lanceolate  with  a  glutinous  ridge  toward 
the  summit,  tipped  with  a  diverging  prickle,  perhaps  the  uppermost  portion 
of  the  very  slender  bracts  also  diverging. — (Carduus  hydrophUus  Greene.) 
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Suisun  Marshes;  probably  a  salt  marsh  form  of  the  next. 

7.  C.  breweri  (Gray)  Jepson.  Commonly  white-tomentose,  sometimes  nearly 
green,  slender,  and  tall,  5  to  8  ft.  high;  lower  leaves  ample,  rather  narrowly 
oblong,  irregularly  and  shallowly  sinuate,  almost  devoid  of  prickles;  upper 
leaves  mostly  elongated-lanceolate,  conspicuously  prickly;  heads  numerous, 
paniculate,  often  rather  densely  so,  at  summit  of  the  stem,  less  than  1  in. 
high,  oblong  or  oblong-ovate;  bracts  of  the  globular  involucre  lanceolate, 
much  appressed,  firm-coriaceous,  bearing  towards  the  apex  a  glandular  or 
viscid  spot  or  ridge;  outer  and  middle  bracts  abruptly  tipped  with  a  mostly 
spreading  weak  prickle;  corollas  pale  purple  or  whitish,  the  lobes  shorter  than 
the  throat;  anther-tips  deltoid,  merely  acute. — (Cnicus  breweri  Gray.) 

Wet  places  in  the  Coast  Ranges,  not  common:  San  Juan;  Napa  Valley: 
Ft.  Bragg;  Lyon's  Valley  (Mayacamas  Range)  and  northward  to  Mt.  Shasta. 
July-Aug. 

8.  C.  quercetorum  (Gray)  Jepson.  Perennial  by  branching  horizontal 
rootstocks;  stem  short,  4  to  0  in.  (rarely  1  ft.)  high,  bearing  a  few  large 
heads;  herbage  arachnoid-tomentose  when  young,  especially  on  the  under  sur- 
face of  the  leaves,  eventually  glabrate;  heads  1%  to  2  in.  high,  sometimes  as 
thick;  leaves  mostly  petiolate,  4  to  9  in.  long,  pinnately  parted  and  the  oblong 
or  lanceolate  divisions  often  3  to  5-cleft  or  -divided,  strongly  or  weakly  prickly; 
involucral  bracts  thickish,  coriaceous,  closely  imbricated  in  many  ranks,  the 
outermost  ovate  (about  3  lines  long),  the  inner  becoming  lanceolate,  all  with 
a  short  cusp  rather  less  than  1  line  long  or  sometimes  blunt;  innermost  bracts 
obscurely  scarious  at  tip;  flowers  purplish  or  whitish;  four  of  the  corolla-lobes 
united  higher,  the  other  longer  than  the  throat. — (Cnicus  quercetorum  Gray.) 

Coast  Ranges:  Fort  Ross;  Napa;  Marin  Co.;  San  Juan  and  southward  to 
San  Diego  Co.     June- Aug. 

9.  C.  callilepe  (Greene)  Jepson.  Stems  several  from  the  crown  of  the 
perennial  root,  about  2  ft.  high;  leaves  oblong-oblanceolate  in  outline,  pinnately 
lobed,  moderately  prickly,  bright  green  above,  lightly  arachnoid-tomentose 
beneath,  4  to  7  in.  long;  heads  medium,  in  flower  1  to  1%  in.  high,  commonly 
borne  in  pairs  on  longish  but  rather  unequal  peduncles;  bracts  of  the  involucre 
oblong,  scariously  margined  and  dilated  at  apex,  cuspidate  and  lacerately 
fringed;  innermost  bracts  elongated-oblong  or  lanceolate,  ending  in  a  scarious 
innocuous  point;  lobes  of  the  corolla  as  long  as  the  throat. — (Carduus  callilepis 
Greene.) 

San  Francisco;  Berkeley  Hills;  Marin  Co.     May-July.    Rather  uncommon. 

10.  C.  rcmotifolium  (Gray)  Jepson.  Plants  3  to  8  ft.  high;  herbage 
nearly  glabrate,  loosely  arachnoid  or  minutely  flocculent;  leaves  pinnately 
lobed  to  divided,  the  divisions  of  at  least  the  lower  divergently  3 -lobed,  more 
or  less  whitened  by  the  loose  tomentum  beneath  even  in  age;  heads  in  flower 
1  in.  or  at  most  1%  in.  high,  rather  long-peduncled,  naked  or  nearly  so  at 
base;  involucre  broadly  turbinate,  lightly  arachnoid  and  glabrate;  bracts 
elongated-oblong  or  linear  or  subulate,  scariously  margined  and  commonly 
somewhat  fimbriate  towards  the  cuspidate  tip;  corolla  yellowish  white,  its 
segments  much  shorter  than  the  throat;  pappus  of  coarse  bristles,  the  strongest 
with  club-shaped  tips. —  (Cnicus  remotifolius  Gray.) 

Dry  mountain  ridges  from  Knoxville,  Napa  Co.,  northward.  Aug.  In 
plants  from  Lake  Co.  the  bracts  of  the  involucre  are  frequently  not  lacerate  nor 
scarcely  scarious-margined.  Plants  from  Howell  Mt.  referred  to  this  species 
have  clustered  instead  of  solitary  heads  on  long  peduncles,  and  campanulate 
involucres. 
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11.  C.  calif ornicum   Gray.     Tall  and  paniculately  branching,  often  4  to 

6  ft.  high,  very  leafy  toward  the  base,  the  white  wool  more  or  less  deciduous; 
leaves  narrow,  mostly  about  6  in.  long,  from  sinuately  to  deeply  pinnatifid, 
moderately  prickly;  heads  solitary  on  long  peduncles,  1%  to  2  in.  high,  naked; 
involucres  hemispherical,  somewhat  woolly;  bracts  with  coriaceous  base  and 
lanceolate  spreading  but  incurved  upper  portion,  the  terminal  prickle  short; 
corollas  cream-color,  white  or  rarely  purple;  lobes  shorter  than  the  throat; 
anther-tips  deltoid. — (Cnicus  calif ornicus  Gray.) 

Mt.  Diablo  range  (ace.  to  Greene) :  common  in  the  Sierra  Nevada  from  the 
Stanislaus  to  Coulterville  and  southward. 

12.  C.  coulteri  (Gray)    Jepson.      Stems   freely   branching   above,   3%    to 

7  ft.  high ;  herbage  whtte-tomentose  or  becoming  green ;  radical  leaves  pinnately 
parted  into  lanceolate  divisions,  10  to  15  in.  long;  lower  prickles,  8  in.  long, 
decurrent  for  about  #>  in.;  uppermost  leaves  lanceolate;  heads  large,  nearly  2 
in.  high,  on  almost  naked  peduncles  1  ft.  or  more  long;  involucre  hemispherical, 
less  woolly  than  the  next  or  nearly  glabrous;  bracts  of  involucre  with  appressed 
subcoriaceous  base  and  the  long  lanceolate  prickle-tipped  upper  portion  spread- 
ing, either  straight  or  incurved,  or  sometimes  the  outermost  deflexed;  inner- 
most bracts  erect;  flowers  bright  crimson;  corolla-segments  longer  than  the 
throat;  pappus-bristles  barbellate  above,  the  tips  scarcely  dilated. —  (Carduus 
venustus  Greene.) 

Higher  hills  and  mountains  of  the  Coast  Ranges  from  Ukiah  and  the  Vaca 
Mts.  to  Berkeley,  Mt.  Diablo  and  southward  to  the  Santa  Cruz  Mts.  June- 
July.  A  strikingly  handsome  species  passing  by  numerous  graduations  into 
C.  occidentale.  The  spreading  bracts  are  frequently  developed  into  grappling- 
hook-like  appendages  nearly  1  in.  long. 

13.  C.  occidentale  (Nutt.)  Jepson.  Stout,  1%  to  3  ft.  high,  very  white 
with  thick  coating  of  cottony  wool;  leaves  from  sinuate-dentate  to  pinnatifid, 
not  very  prickly,  glabrate  above,  canescent  beneath;  heads  subglobose,  1%  to 
1%  in.  high  or  nearly  naked  peduncles;  involucral  bracts  straight  and  subulate- 
lanceolate,  with  short  spines,  not  widely  spreading,  densely  festooned  with 
cobwebby  hairs;  flowers  red  or  purple;  corolla-segments  longer  than  the 
throat;  anther-tips  narrow  and  acuminate;  pappus  rather  scanty. — (Carduus 
occidentalis  Nutt.) 

Common  on  sandy  hills  near  the  coast,  from  San  Francisco  southward.  The 
bracts,  excepting  their  spiny  tips,  are  quite  concealed  by  the  dense  wool. 
Even  at  a  short  distance  from  the  sea  the  characters  are,  however,  less  pro- 
nounced, the  involucres  being  less  arachnoid-woolly  and  the  bracts  somewhat 
curved  or  diverging  from  the  appressed  base;  proceeding  inland  to  the  middle 
Coast  Ranges,  one  meets  typical  C.  coulteri,  with  nearly  or  quite  glabrous  in- 
volucres and  characteristic  bracts.  This  form  is  repeated  about  Mt.  Shasta 
and  in  the  northern  Sierra  Nevada  but  the  heads  and  whole  plant  are  almost 
snow-white  woolly,  when  it  is  Carduus  candidissimus  Greene. 

22.    SILYBUM  Gaertn. 

Annual  or  biennial  herb  with  very  ample  sinuate-pinnatifid  prickly  clasping 
leaves,  smooth  and  shining  above  and  very  conspicuously  blotched  with  white 
along  the  veins.  Heads  very  large,  solitary  at  the  ends  of  the  branches. 
Flowers  purple.  Corollas  with  filiform  tube  conspicuously  dilated  below  the 
narrowly  linear  lobes.  Bracts  of  the  involucre  broad,  appressed,  bearing  an 
abruptly  spreading  spine  which  is  broadly  lanceolate  or  ovate  and  ciliate- 
prickly  toward  the  base.  Pappus-bristles  in  several  series,  flattish,  minutely 
barbellate.     (Old  Greek  name  applied  to  thistle-like  plants.) 
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1.  S.  marianum  Gaertn.  Milk  Thistle.  Branching,  3  to  6  ft.  high; 
leaves  1%  to  2%  ft.  long,  6  to  12  in.  wide,  strongly  undulate  at  the  sinuses; 
heads  about  2  to  2%  in.  broad;  spines  of  the  middle  involucral  bracts  1  to 
1%  in  long. 

Common  in  abandoned  fields  and  by  roadsides  throughout  California,  Nat- 
uralized from  the  Mediterranean  Region.     May-Aug. 

Tribe  3.    Senecioneae.     Groundsel  Tribe. 

23.    PETASITES  Gaertn.    Sweet  Coltsfoot. 

Perennial  herbs  with  creeping  rootstocks  from  which  arise  in  early  spring 
scape-like  flowering  stems  (with  many  scale-like  leaves)  and  later  ample  radical 
leaves.  Heads  in  a  dense  corymb,  subdioecious,  t.  e.,  tfle  plants  mostly  sterile 
or  mostly  fertile,  the  whitish  sterile  flowers  with  tubular  5-cleft  corolla,  and 
the  pinkish  fertile  flowers  with  ligulate  corolla.  Achenes  5  to  10-ribbed. 
Pappus  elongating  with  age,  very  soft  and  white.  (Greek  petasos,  a  broad- 
brimmed  hat,  in  allusion  to  the  large  leaves.) 

1.  P.  palmata  (Ait.)  Gray.  Stem  7  to  10  in.  high,  glandular-pubescent, 
its  bract-like  scales  1%  to  2%  in.  long;  leaves  roundish  in  outline,  green  and 
nearly  glabrous  above,  densely  white-tomentose  beneath,  at  least  when  young, 
12  in.  broad  or  less,  palmately  cleft  to  below  the  middle  into  7  to  10  lobes, 
the  lobes  denticulate,  sinuately  toothed  or  3-lobed  at  apex;  petioles  4  to  7 
in.  long;  heads  7  lines  high;  "sterile"  heads  with  mostly  perfect  flowers  but 
the  marginal  flowers  pistillate: — perfect  flowers  with  the  slender  tube  abruptly 
dilated  into  a  campanulate  throat  and  5-cleft  limb  and  the  style  thickened 
or  club-shaped  above,  minutely  papillate,  and  minutely  cleft  at  the  acute  tip; 
pistillate  flowers  with  the  style  obscurely  notched  and  but  %  as  long  as  the 
ligule;  "fertile*9  heads  with  mostly  pistillate  flowers  but  with  a  few  perfect 
flowers  in  center  of  head: — pistillate  flowers  with  style  nearly  as  long  or  much 
longer  than  the  ligule  and  distinctly  cleft  at  tip,  the  ligule  smaller  than  is 
" sterile' '  heads. 

Deep  shades  of  wooded  canons  in  ranges  near  the  coast  from  the  Santa 
Cruz  Mts.  and  Camp  Taylor  to  Eureka,  Tracy,  northward  to  Alaska  and  far 
eastward  to  New  England. 

24.    CACALIOPSIS  Gray. 

Floccose-woolly  perennials  with  mostly  radical  palmately  cleft  or  parted 
leaves  and  few  ray  less  heads  of  numerous  flowers  terminating  the  stoutish 
stems.  Involucre  broadly  campanulate,  its  bracts  many,  linear-lanceolate, 
acuminate,  rigid  rather  than  herbaceous.  Receptacle  naked.  Anthers  entire 
at  base.  Style  puberulent  below  the  slightly  flattened  branches.  Achenes 
10-nerved.  Pappus  copious,  soft  and  white,  equaling  the  corolla.  (Greek 
kakalia,  ancient  Greek  name  of  some  plant,  and  opsis,  likeness.) 

1.  C.  nardosmia  Gray.  One  to  1%  ft.  high;  leaves  palmately  parted  or 
cleft,  the  divisions  broad,  cleft  or  toothed,  the  radical  2%  to  3%  in.  broad 
on  petioles  2Va  to  4  in.  long,  the  cauline  few,  similar  to  the  radical  but 
smaller;  heads  about  1  in.  high,  corymboscly  disposed  at  the  nearly  naked 
summit  of  the  stem;  flowers  yellow,  honey -scented. — (Adenostyles  nardosmia 
Gray.) 

Geysers,  Sonoma  Co.;  Mendocino  and  Humboldt  cos.  and  northward.  Apr.- 
May. 

25.     LUINA  Bentham. 

Cottony-pubescent   low  plants  with  many  erect   simple  stems.       Leaves  si- 
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ternate,  entire,  sessile.  Heads  rayless,  about  10-flowered,  disposed  in  terminal 
corymbs.  Flowers  yellow.  Involucre  oblong-campanulate,  its  bracts  8  to 
10  or  12,  linear,  rigid,  carinately  1-nerved,  equal.  Receptacle  naked.  Corolla 
funnelform.  Anthers  sagittate  at  base.  Style  glabrous,  its  flattened  branches 
papillose  on  the  back.     Pappus  soft  and  white.      (Anagram  of  Inula.) 

1.  L.  hypoleuca  Benth.  var.  calif ornica  Gray.  Stems  nearly  1  ft.  high 
from  a  woody  rootstock,  white-tomentose  ;  leaves  ovate-oblong  to  elliptic,  1  in. 
long,  white  with  wool  beneath,  becoming  glabrous  and  green  on  the  veiny 
upper  surface;  heads  5  or  6  lines  high,  several  in  an  open  cluster. 

Bare  plant  of  the  coast  region:  Chimney  Bock,  Mendocino  Co.;  Santa  Cruz 
Mts.,  Kellogg. 

26.    ARNICA  L. 

Perennial  montane  herbs,  somewhat  glandular  or  aromatic.  Stem  single, 
bearing  1  to  several  large  heads  at  the  summit.  Leaves  all  opposite  or  the 
upper  alternate.  Involucre  broadly  campanulate,  not  calyculate  at  base; 
bracts  lanceolate,  equal,  somewhat  in  2  ranks.  Beccptacle  flat,  naked.  Disk- 
flowers  many,  yellow;  ray-flowers  pistillate  when  present,  yellow.  Achenes 
slender  and  somewhat  spindle-shaped,  with  a  callous  knob  at  base.  Pappus 
a  single  row  of  rather  rigid  and  strongly  roughened  denticulate  white  bristles. 
(Origin  of  name  obscure.) 

Rays    none;   leaves   more   or   less   coarsely   dentate 1.    A.    discoidea. 

Rays  present;   leaves  more  or  less  serrate 2.   A.   latifolia. 

1.  A.  discoidea  Benth.  Coast  Arnica.  One  and  one-half  to  2*4  ft. 
high,  glandular-  or  viscid-pubescent  especially  above;  leaves  ovate  or  oblong, 
irregularly  and  often  coarsely  dentate,  rounded  or  truncate  or  cordate  at  base, 
4  in.  long  or  less,  on  petioles  nearly  their  own  length;  cauline  sessile,  reduced, 
often  with  salient  teeth,  the  upper  sometimes  alternate;  heads  %  in.  high  or 
nearly  so;  rays  none;  involucre  villous-glandular ;  achenes  sparsely  hispidulous, 
2  to  3  lines  long. 

Dry  open  woods:  frequent  in  the  Coast  Banges  from  San  Luis  Obispo 
to  Monterey,  Mt.  Tamalpais,  Mt.  Diablo  and  northward  beyond  our  limits. 
May-Sept. 

2.  A.  latifolia  Bong.  Ten  to  18  in.  high,  more  or  less  glandular  but 
seemingly  glabrous;  leaves  opposite,  with  3  or  4  cauline  pairs,  the  lower  ovate 
or  roundish  and  petioled,  the  upper  narrower  and  sessile,  sharply  serrate 
(especially  the  middle  ones)  or  some  entire;  heads  7  to  9  lines  high;  rays  7 
lines  long. 

Montane:  Mt.  Hamilton;  Sierra  Nevada. 

27.    SENECIO  L.  Groundsel. 

Herbs  with  alternate  leaves  and  heads  in  terminal  corymbs,  rarely  solitary. 
Heads  many-flowered.  Flowers  yellow  in  both  disk  and  ray,  the  latter  pis- 
tillate or  none.  Involucre  cylindrical  to  campanulate,  with  1  or  2  rows  of 
bracts  of  equal  length,  naked  or  with  some  small  short  bracts  at  base;  bracts 
erect  or  connivent.  Beceptacle  flat,  naked.  Achenes  terete.  Pappus  of 
abundant  white  and  soft  hairs.  (Latin  senex,  an  old  man,  on  account  of  the 
white  hair-like  pappus.) 

A.  Annuals. 

Rays  none;   involucre   with  small  black  bracts  at   base 1.   S.   vulgaris. 

Rays  inconspicuous,  recurved;  involucre  naked  at  base 2.  S.  sylvaticus. 

Herbs.  B.  Perennials. 

Heads  with  rays. 

Leaves  more  or  less  bipinnately  dissected  or  incised;    heads  many.. 3.    5".  eurycephal** 
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Leaves   coarsely    dentate ;    heads    1    to   3 4.    5".   greenti 

Leaves  entire;  heads  many  to  numerous 5.  5".  clevelandiu 

Heads    ray  less. 

Herbage    more    or    less    woolly    at    least    when    young;    montane    plants 

6.    .9.  aronicoidrs. 

Herbage  glabrous;   plants  of  brackish   marshes 7.   S.   kydropkilus. 

Bush;   heads  with   rays;   leaves  divided   into  3   to  7   or  9   linear  lobes 8.   i*.   douglasii. 

Climbing   plants;    heads   raylcss;    leaves   with    reniform   stipules 9.    S.   mikanioides. 

1.  S.  vulgaris  L.  Common  Groundsel.  Stem  simple  or  branching.  6 
to  12  in.  high;  herbage  glabrous  or  with  a  little  loose  tomentum;  leaves  pin- 
natifid with  jagged  margin;  heads  in  terminal  corymbs,  disposed  to  be  sessile 
in  clusters;  involucres  cylindrical,  4  lines  long,  consisting  of  about  20  equal 
black-tipped  bracts  with  several  to  many  conspicuously  black-tipped  small  ones 
at  base;  achenes  slightly  hairy. 

Very  common;  naturalized  European  weed.  Feb.-Apr.  Sometimes  called 
"Old  Man  of  Spring.' '      Reputed  poisonous  to  some  animals. 

2.  S.  sylvaticus  L.  Very  similar  to  the  preceding  but  the  leaves  mostly 
linear  to  oblong,  less  pinnatifid,  dentate,  or  nearly  entire;  heads  commonly 
looser  in  the  corymb;  bracts  of  involucre  not  black-tipped,  the  small  ones  at 
base  wanting  or  minute;  rays  about  5,  minute,  recurved,  or  sometimes  wanting; 
achenes  appressed -pubescent. 

Seldom  seen  or  passed  over  for  S.  vulgaris:  San  Luis  Obispo;  Vallejo. 

3.  S.  eurycephalus  T.  &  G.  Stem  leafy,  often  much  branched  at  the 
summit,  1  to  2%  ft.  high;  herbage  floccose-woolly  when  young,  and  either 
glabrate  or  not  glabrate  at  flowering  time;  leaves  deeply  pinnatifid,  the  lobes 
cuneate-obovate,  entire,  coarsely  serrate  or  incisely  cleft,  or  the  terminal  portion 
unsegmented;  heads  5  lines  high,  many  in  an  ample  corymb;  involucre  eam- 
panulate  at  base,  somewhat  contracted  above,  its  bracts  linear-oblong,  some- 
what acute,  scarious-margined;  rays  7  to  12,  the  ligules  6  lines  long. 

Open  woods  bordering  the  bases  of  low  hills  in  the  Coast  Ranges:  Southern 
California.      Common  and  variable. 

4.  S.  greenei  Gray.  Stem  seldom  1  ft.  high,  bearing  1  to  3  short- 
peduncled  heads;  herbage  lightly  tloccose-tomentose;  radical  leaves  roundish 
with  abrupt  or  somewhat  cuneate  base,  coarsely  dentate,  barely  1  or  2  in.  long, 
on  slender  petioles;  cauline  leaves  few,  sessile,  oblong  or  the  uppermost  lanceo- 
late and  entire,  sometimes  bract-like;  heads  %  in.  long;  bracts  of  involucre 
linear,  none  calyculate;  rays  deep  orange,  %  in.  or  more  long;  style-tips 
of  disk-flowers  conspicuously  pcnicillate-margined  and  with  a  central  cusp; 
achenes  glabrous. 

Mountains  near  the  Geysers;  Mt.  Sanhedrin.     Rarely  collected. 

5.  S.  clevelandii  Greene.  Stems  commonly  2  ft.  high,  corymboselj 
branched  at  summit,  but  the  inflorescence  rather  strict,  herbage  glaucous  and 
glabrous,  except  the  small  floes  of  white  tomentum  in  the  axils  of  the  upper 
leaves  and  bracts;  leaves  mostly  in  a  radical  tuft,  oblong,  mostly  3  in.  long, 
tapering  to  both  ends  from  the  middle  or  broadest  above  the  middle,  entire, 
obtuse,  on  petioles  3  to  5  in.  long;  uppermost  leaves  similar  but  smaller;  heads 
numerous  in  a  compound  corymb,  3  lines  high;  rays  deep  orange,  2  lines  long; 
achenes  glabrous. 

Canon  bottoms  and  moist  beds  of  rivulets  in  the  hills  of  northern  Napa  Co. 
and  southern  Lake  Co.      July. 

6.  S.  aronicoides  DC.  Stem  robust,  1  to  3  ft.  high,  leafy  chiefly  at  the 
base  or  below  the  middle;  younger  parts  loosely  woolly,  soon  glabrate;  heads 
.")  lines  high,  many  in  a  compound  terminal  cyme,  or  the  inflorescence  much 
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reduced  and  the  heads  few;  basal  leaves  ovate  to  oblong,  3  to  8  in.  long,  on 
petioles  5  in.  long  or  less,  irregularly  and  coarsely  toothed,  denticulate  or  al- 
most entire;  cauline  leaves  similar  or  mostly  lanceolate,  reduced  and  auricled 
at  base,  the  uppermost  bract-like;  involucral  bracts  lanceolate,  either  with 
or  without  purple  tips ;  flowers  15  to  26  or  only  10  or  12 ;  rays  none,  rarely  1  or 
2;  achenes  1%  lines  long,  glabrous. 

Thickets  or  sparsely  chaparral-covered  country:  Mt.  Day;  San  Francisco; 
Mt.  Tamalpais;  Berkeley  Hills;  Mt.  Diablo;  Vaca  Mts. ;  Calistoga,  etc.  Com- 
mon and  widely  distributed  in  the  Bay  region,  but  variable  in  aspect  and  not 
abundant  in  any  one  locality.  Cauline  leaves  often  more  irregularly  or  salient- 
ly  toothed  than  the  basal  ones. 

7.  S.  hydrophilus  Nutt.  Stem  purplish,  2  or  4  ft.  high,  strict,  few- 
leaved;  herbage  somewhat  succulent,  glabrous,  more  or  less  glaucous;  leaves 
fleshy -coriaceous,  entire  or  barely  denticulate;  the  radical  and  lowest  cauline 
oblanceolate  and  stout-petioled,  8  to  11  in.  long,  l1/^  in.  wide,  the  upper  cauline 
sessile  or  partly  clasping;  heads  often  very  numerous,  cymose-corymbose,  small 
(5  lines  high),  short -pediceled ;  involucre  campanulate,  slightly  calyculate; 
rays  none  or  rarely  few. 

Abundant  in  the  Suisun  Marshes  and  found  in  other  marshes  about  San 
Francisco  Bay;  thence  northward.      May- July. 

8.  S.  douglasii  DC.  Creek  Senecio.  Bush  3  ft.  high,  leafy  up  to  the 
inflorescence;  herbage  at  first  whitish-tomentose,  later  more  or  less  glabrate; 
lower  leaves  pinnately  divided  into  5  to  9  narrowly  linear  revolute  lobes,  the 
upper  with  only  3  lobes  (the  middle  one  several  times  larger),  or  the  upper- 
most entire;  heads  7  lines  high;  involucre  broadly  turbinate,  the  bracts  linear 
with  attenuate  tips,  dorsally  carinate  below;  rays  about  13,  the  ligules  5  lines 
long;  achenes  linear,  canescent,  2  lines  long. 

Dry  stream  beds,  in  late  summer  or  autumn:  Putah  Creek;  Napa  Co.,  and 
southward  through  the  Mt.  Diablo  region  to  Southern  California. 

9.  S.  mikanioides  Otto.  Ivy  Senecio.  Climbing  by  twining  stems  over 
shrubs  and  trees  to  a  height  of  5  to  20  ft.;  leaves  ivy-like,  roundish-cordate, 
sharply  5  to  7-angled;  petioles  as  long  or  longer;  stipules  reniform,  present 
except  on  the  uppermost  leaves;  corymbs  more  or  less  paniculate;  heads  linear- 
oblong,  5  to  7  lines  long,  the  involucre  about  }fc  the  length  of  the  corollas. 

Along  streams  at  the  western  base  of  the  Oakland  Hills ;  Berkeley ;  Temescal 
Creek;  Mills  College.  Also  at  San  Luis  Obispo  (1906).  Jan.  Naturalized 
from  South  Africa. 

Tribe  4.    Anthemideae.     Mayweed  Tribe. 

28.    ANTHEMIS  L.  Chamomile. 

Branching  herbs.  Leaves  alternate,  finely  and  pinnately  dissected.  Heads 
solitary  on  terminal  peduncles,  %  to  1  in.  broad.  Ray-flowers  white,  pistillate, 
the  spreading  rays  at  length  reflexed;  disk-flowers  yellow.  Involucre  hemi- 
spherical, its  bracts  scarious  and  at  length  dry,  imbricated  in  several  series. 
Receptacle  conical,  with  chaff-like  bracts  toward  the  summit.  Achenes  angled 
or  striate,  not  hairy.    Pappus  none.    (Ancient  Greek  name  of  the  Chamomile.) 

1.  A.  cotula  L.  Mayweed.  Annual,  1  to  2  or  rarely  3  ft.  high;  herbage 
ill-scented,  nearly  glabrous;  bracts  narrow  and  acute,  or  awl-like;  ray-flowers 
14  to  20,  sterile;  achenes  rugose,  10-ribbed. 

Abundant  in  pastures  and  waste  ground.  Naturalized  from  Europe.  May- 
Aug. 

A.  nobilis   L.  Garden  Chamomile.    Perennial,  6  to   12  in.  high,  the  erect 
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peduncles  from  procumbent  branches;  herbage  pubescent,  aromatic;  bracts 
broad,  membranous,  obtuse;  ray-flowers  12  to  19,  fertile;  achenes  smooth, 
angled.    On  the  coast  at  Ft.  Bragg;  sparingly  naturalized  from  Europe. 

29.  ACHILLEA  L.    Yarrow. 

Perennials  herbs  with  alternate  leaves,  in  ours  pinnately  divided  into  many 
fine  segments.  Heads  in  a  terminal  corymb,  radiate;  rays  few,  white;  disk- 
flowers  yellow;  both  disk  and  ray  fertile.  Involucre  oblong  or  ovoid,  its  bracts 
imbricated,  with  scarious  margins.  Receptacle  chaffy,  nearly  flat.  Achenes 
strongly  obcompressed,  callous-margined,  destitute  of  pappus.  (In  honor  of 
Achilles.)  • 

1.  A.  millefolium  L.  Common  Yarrow.  Milfoil.  Stems  simple,  erect 
or  ascending  at  the  very  base,  2  to  3  ft.  high ;  herbage  pubescent ;  leaves  linear- 
lanceolate  in  outline,  the  multifid  divisions  crowded  on  the  rachis;  corymb 
compound,  flat-topped;  rays  4  or  5. 

Common  throughout  California:  along  the  coast,  on  low  interior  hills,  and 
even  in  the  most  remote  mountain  ranges;  appearing  as  if  native.     Mar.-July. 

30.  CHRYSANTHEMUM  L. 

Annual  or  perennial  herbs,  ours  with  toothed  or  incised  leaves.  Heads  large, 
solitary  on  leafy-bracted  peduncles.  Disk-flowers  yellow;  rays  yellow  or  white. 
Receptacle  flat  or  hemispherical,  naked.  Achenes  glabrous,  at  least  those  of  the 
disk  5  to  10 -ribbed  all  around.    (Greek  chrusos,  gold,  and  anthemon,  a  flower.) 

1.  C.  segetum  L.  Corn  Chrysanthemum.  Annual,  erect,  1  to  2  ft.  high; 
herbage  glabrous;  lower  leaves  pinnatifid  or  incised;  upper  merely  denticulate, 
sessile  by  a  clasping  base;  heads  (including  the  yellow  rays)  2  in.  wide;  ray 
achenes  broad,  3-sided,  lateral  angles  winged  and  few-toothed;  disk  achenes 
cylindric. 

Fields  at  West  Berkeley ;  Mendocino  City.     May- June. 

C.  leucanthemum  L.  Ox-eye  Daisy.  Involucral  bracts  with  dark  red  mar- 
gins; rays  white. — Sierra  Nevada;  reported  from  Santa  Cruz. 

31.     MATRICARIA  L. 

Ours  glabrous  annuals  with  pinnately  dissected  leaves.  Heads  solitary  or 
somewhat  corymbose,  with  many  greenish  yellow  flowers.  Receptacle  slender- 
conical,  naked.  Bracts  of  the  involucre  imbricated,  with  scarious  margins, 
persistent.  Corollas  tubular,  without  limb.  Rays  none.  Pappus  reduced  to 
a  membranous  crown  or  border,  or  none.  Achenes  glabrous,  3  to  5-nerved  on 
the  sides,  rounded  on  the  back.      (Latin  matrix,  because  used  medicinally.) 

Heads  2  to  4  lines  high;  achenes  with  an  obscure  margin  at  summit ....  1 .  M.  suaveoUns. 
Heads  mostly  4  to  6  lines  high;  achenes  with  a  broad  crown,  or  a  lobed  1-sided  pappus.... 

2.    Af.    occidentals. 

1.  M.  suaveolens  (Pursh)  Buch.  Pineapple  Weed.  Branching,  2  to  10 
in.  high;  herbage  sweet-scented;  heads  short  pcduncled,  2  to  3  (or  4)  lines 
high;  bracts  of  the  involucre  broadly  oblong. — (M.  discoidea  DC.) 

Common  in  beaten  roadways,  about  old  farm  buildings  and  in  pasture  lands 
throughout  California.  Apr.-May.  Doubtfully  native;  a  similar  query  also 
to  be  set  against  the  next. 

2.  M.  occidentalis  Greene.  Either  branching  or  unbranched  below  the 
corymbose  summit,  1\4>  to  2  ft.  high;  herbage  not  so  strongly  scented;  heads  as 
much  as  \i2  in.  high;  achenes  sharply  angled,  with  a  broad  crown-like  margin, 
or  lobed  and  1-sided. 
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Rich  soil  of  fields:  Sacramento  Valley;  San  Francisco  and  southward  to 
Southern  California. 

32.    TANACETUM  L. 

Strong-scented  perennial  herbs.  Leaves  2  or  3  times  pinnately  divided  into 
numerous  small  lobes.  Heads  discoid,  many-flowered,  borne  in  a  corymb-like 
peduncled  cluster.  Flowers  yellow.  Involucre  of  numerous  scale-like  bracts. 
Receptacle  flat  or  low,  naked.  Achenes  5-ribbed  or  3  to  5-angnlar,  with  broad 
truncate  summit  bearing  a  low  crown-like  pappus  or  none.     (Name  obscure.) 

1.  T.  camphoratum  Less.  Dune  Tansy.  Villous-tomentose  when  young, 
the  wool  more  or  less  deciduous  in  age;  herbage  with  the  aroma  of  camphor; 
stems  robust,  decumbent  or  ascending,  1  to  2^  ft.  long;  primary  and  sec- 
ondary divisions  of  leaves  much  crowded,  the  latter  oval  or  oblong,  the  mar- 
gin more  or  less  revolute;  achenes  glandular. 

Sand-dunes  at  San  Francisco.     Aug.-Nov. 

33.    ARTEMISIA  L.  Sage  Brush. 

Herbs  or  shrubby  plants,  mostly  bitter  and  aromatic,  with  alternate  leaves. 
Heads  small,  nodding  or  erect,  in  panicled  spikes  or  racemes.  Flowers  yellow 
or  purplish;  rays  none.  Disk-flowers  perfect  and  marginal  ones  pistillate  or  all 
perfect.  Rays  none.  Corollas  of  the  pistillate  flowers  2  or  3-toothed,  of  the 
perfect  flowers  5-toothed.  Involucre  imbricated,  dry  and  scarious.  Receptacle 
nearly  flat,  naked.  Achenes  obovoid  or  oblong,  glabrous,  with  a  small  terminal 
areola.  Pappus  none.    (Named  for  Artemisia,  wife  of  Mausolus,  king  of  Caria.) 

Shrub;  herbage  grayish-puberulent;  leaves  linear-filiform  and  entire  or  with  linear  filiform 

divisions ;    involucre   hemispherical 3.   A.   calif ornica. 

Herbaceous  or  somewhat  woody  at  base. 

Involucre  oblong;  leaves  green  above,  commonly  white-tomentose  beneath,  broad,  often 

pinnatifid   1.  A.  hetcrophylla. 

Involucre    hemispherical. 
Herbage  green,  glabrous;  leaves  bipinnately  divided,  the  divisions  serrulate  or  incised.. 

2.    A.   biennis. 

Herbage  green  and  nearly  glabrous;  leaves  linear,  entire 4.  A.  dracunculoides. 

Herbage  densely  silky-villous   all   over;   leaves   once  to   thrice   pinnately  divided   into 
linear  entire  segments 5.  A.  pycnocephala. 

1.  A.  heterophylla  Nutt.  California  Mugwobt.  Stems  from  running 
rootstocks,  erect,  woody  at  base,  strict,  3  to  6  ft.  high;  leaves  lanceolate  to 
oblong,  ovate  or  elliptic,  sparingly  pinnatifid  (with  downward  incisions),  cleft 
or  often  entire  (especially  the  upper),  green  above,  white-tomentose  beneath, 
sometimes  glabrous;  heads  mostly  erect,  in  dense  spikes  in  an  open  or  more 
commonly  dense  terminal  panicle,  the  main  axis  leafy;  involucre  oblong, 
glabrous;  marginal  flowers  pistillate,  disk-flowers  perfect,  all  fertile,  as  also 
in  the  next  two  species. 

Common  along  stream-banks  and  elsewhere  throughout  California.  Leaves 
usually  large,  often  6  in.  long  and  2^  broad,  exceedingly  polymorphic  as  to 
the  margin. 

2.  A.  biennis  Willd.  Glabrous  inodorous  tastless  biennial,  erect,  virgate, 
IV2  to  3  ft.  high;  leaves  bipinnately  divided  into  lanceolate  or  broadly  linear 
incised  or  serrulate  divisions,  or  the  uppermost  merely  pinnatifid;  heads 
crowded  on  the  short  branchlets,  the  whole  inflorescence  spike-like  and  more 
or  less  leafy;  achenes  with  small  epigynous  disk. 

Introduced  weed:  West  Berkeley;  lower  Sacramento  River. 

3.  A.  californica  Less.  Old  Man.  Gray  shrub,  2Va  to  4  ft.  high;  leaves 
with  a  minutely  appressed  pubescence,  the  lowest  palmately  once  or  twice 
parted  into  linear-filiform  segments,  the  upper  entire  and  more  or  less  fas- 
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cieled ;    heads  many,  nodding  in  long  racemose  panicles,    involucre  1^  or  2 
lines  broad;  achenes  with  a  minute  squamellate  crown-shaped  pappus. 

Exposed  slopes  of  hills,  often  gregarious;  Berkeley  Hills  and  Mt.  Diablo 
range  southward  to  Southern  California. 

4.  A.  dracunculoides  Pursh.  Glabrous,  not  aromatic,  perennial:  stems  S 
to  4\<j  ft.  high,  either  virgately  or  paniculately  branched;  leaves  linear,  kss 
than  1  to  2  lines  broad,  entire  or  the  lowermost  3-toothed  or  -cleft;  heads 
numerous,  nodding  on  very  slender  short  peduncles  in  a  close  or  open  panicle, 
the,  clusters  sometimes  secund  on  the  slender  branches;  marginal  flowers  fer- 
tile, disk-flowers  perfect  but  sterile,  as  also  in  the  next. 

San  Leandro  Creek,  ace.  to  Bot.  Cal. ;  Southern  California;  common  in  the 
Sierra  Nevada,  thence  far  eastward  and  northward. 

5.  A.  pycnocephala  DC.  Stems  stout,  simple,  IXC,  to  2%  ft.  high,  some- 
what woody  at  base,  crowded  with  leaves  up  to  the  inflorescence;  herbage 
densely  silky;  leaves  once  to  thrice  pinnately  divided  into  linear  lobes;  heads 
erect,  in  spikes,  the  spikes  crowded  in  a  dense  virgate  panicle;  heads  almost  or 
quite  2  lines  in  diameter;  involucre  densely  villous. 

Sand  hills  along  the  coast  from  Monterey  to  San  Francisco  and  north  to 
Humboldt  Co. 

34.     COTULA  L. 

Low  strong-scented  herbs.  Leaves  alternate,  dissected  or  lobed.  or  with  some 
entire  on  the  same  plant.  Flowers  yellow.  Heads  slender- ped uncled,  discoid, 
low-hemispherical.  Bracts  of  involucre  greenish,  in  about  2  ranks.  Receptacle 
flat  or  nearly  so,  naked.  Outer  series  of  flowers  pistillate  only  and  apetaloos. 
Disk-flowers  with  4-toothed  corolla,  fertile  or  infertile.  Mature  achenes  raised 
on  pedicels,  compressed,  spongy-margined  or  narrowly  winged,  destitute  of 
pappus.    (Creek  kotule,  small  cup  or  low  vessel.) 

Annual;   leaves   pinnately  dissected;   pistillate   flowers   in   2  or   3   rows 1.    C.   austraiis. 

Perennial;  leaves  some  pinnatifid  and  some  entire,  sheathing  at  base;   pistillate  flowers  in 
a  single  row 2.     C.   cor onopif olio. 

1.  C.  australis  Hook.  f.  Slender,  branching,  2  to  5  in.  high;  herbage 
with  scattered  soft  spreading  hairs;  leaves  pinnately  or  bipinnately  dissected 
into  linear  lobes;  heads  very  small,  1  to  1%  lines  broad;  bracts  of  involuere 
brownish-tipped  and  with  searious  edges;  pistillate  flowers  in  2  or  3  rows, 
pediceled;  disk-flowers  nearly  or  quite  sessile;  marginal  achenes  somewhat 
compressed,  minutely  hispid  on  both   faces  but  the  margin  glabrous. 

Streets  of  towns  and  cities:  Berkeley;  Oakland;  San  Francisco.  Jan. -Mar. 
Naturalized  from  Australia. 

2.  C.  coronopifolia  L.  Brass  Buttons.  Perennial,  somewhat  succulent, 
often  subaquatic;  stems  commonly  many  and  clustered,  decumbent,  V*  to  1 
ft.  long;  leaves  linear,  lanceolate,  or  oblong,  entire,  coarsely  toothed  or  pin- 
natifid  on  the  same  plant,  dilated  at  base  into  a  short  sheath  round  the  stem; 
heads  depressed,  4  to  5  lines  broad;  pistillate  flowers  in  a  single  row,  on  pedi- 
cels as  long  as  the  involucre,  without  corolla;  disk-flowers  on  much  shorter 
pedicels. 

Saline  localities  everywhere  and  in  springy  places  in  the  hills,  most  abundant 
in  salt  marshes  about  San  Francisco  Bay  and  flowering  from  Mar.  to  Dec 
One  of  the  first  plants  to  appear  on  the  reclaimed  mud  flats.  Naturalized  from 
South  Africa. 

35.     SOLIVA  R.  &  P. 

Small  depressed  annual  with  rigid  short  branches,  petioled  and  pinnately 
dissected   leaves,  and   discoid   heads  of  greenish  flowers  sessile  in  the  forks. 
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Involucre  of  7  or  8  greenish  nearly  equal  bracts.  Receptacle  flat.  Outer 
series  of  flowers  pistillate  and  apetalous;  innermost  flowers  perfect  but  sterile, 
the  corolla  4-toothed.  Achenes  obcompressed,  callous-margined  or  winged  and 
pointed  with  the  hardened  persistent  style.  Pappus  none.  (Dr.  Salvador  Soliva 
of  Spain.) 

1.  S.  sessilis  R.  &  P.  Plants  2  to  4  in.  across,  minutely  pubescent  or  rusty 
villous;  one,  two  or  three  heads  sessile  at  the  very  base,  the  somewhat  tortuous 
stems  radiating  from  under  these;  involucral  bracts  7  or  8,  oblong,  acute, 
pilose-pubescent ;  pistillate  flowers  9  to  12;  each  wing  of  the  achene  terminat- 
ing above  in  an  incurved  tooth ;  staminate  flowers  fewer  than  the  pistillate,  7  to 
9;  styles  stout,  subulate,  conspicuously  exserted  beyond  the  disk-corolla. 

Moist  ground:  Mendocino  Co.;  Howell  Mt. ;  Oakland;  Santa  Cruz  Mts.; 
Santa  Barbara.     Probably  naturalized  from  Chile.     Mar.-^ay. 

Tribe  5.     Helenieae.     Sneezeweed  Tribe. 

36.    JAUMEA  Pors. 

Perennial  glabrous  herbs.  Leaves  linear,  entire,  fleshy,  opposite  and  connate 
at  base.  Heads  middle-sized,  many-flowered,  solitary,  terminating  the  branches, 
the  peduncles  thickened  at  apex.  Flowers  yellow,  the  rays  pistillate,  all  fertile. 
Involucre  cylindraceous-ca  mpanulate,  its  bracts  broad  and  imbricated,  the  outer- 
most short  and  fleshy.  Receptacle  naked,  conical.  Corolla  glabrous.  Style- 
branches  of  the  disk-flowers  thickened  upward  and  papillose.  Achenes  linear, 
striately  10-nerved.  Pappus  (in  ours)  none.  (I.  H.  Jaurae  St.  Hilaire,  French 
botanist.) 

1.  J.  carnosa  (Less.)  Gray.  Stems  slender  but  rather  rigid,  many  from 
the  fleshy  crown  of  the  taproot,  mostly  simple,  4  to  6  in.  long,  decumbent  at 
base  and  rooting  at  the  nodes;  leaves  semi-terete,  %  to  1  in.  long;  heads  % 
in.  high;  rays  about  6. 

Salt  marshes  about  San  Francisco  and  Suisun  bays;  beaches  along  the  Cali- 
fornia coast  and  north  to  British  Columbia.     June-Oct. 

37.     LASTHENIA  Cass. 

Glabrous  slightly  succulent  annuals.  Leaves  opposite,  entire,  sessile  and 
more  or  less  connate  at  base.  Heads  on  slender  peduncles.  Flowers  yellow, 
with  5  to  15  rays.  Bracts  of  the  involucre  more  or  less  united  into  a  hemi- 
spherical or  campanulate  toothed  cup.  Receptacle  conical  or  subulate,  covered 
with  projecting  points  which  bear  the  linear  or  linear-oblong  flattened  achenes. 
Pappus  of  5  to  10  paleae  or  none.  (Named  for  a  Greek  girl  who  attended  the 
lectures  of  Plato  in  the  garb  of  a  man.) 

Pappus  none;    rays  conspicuous. 

Bracts  united  only  below  the  middle;    tube  of  corolla  short-hirsutulous.  .1.    L.  conjugens. 

Bracts  united  above  the  middle;    tube  of  corolla  nearly  glabrous 2.    L.  glabrata. 

Pappus  of  5  to  10  paleae,  2  or  3  awn-pointed;  rays  very  inconspicuous;  bracts  united 
above  the  middle 3.     L.   glaberrima. 

1.  L.  conjugens  Greene.  Succulent  or  sometimes  slender,  5  to  12  in.  high, 
pubescent  with  short  scattered  hairs;  leaves  narrowly  linear,  with  linear  seg- 
ments, or  merely  toothed,  or  the  lowest  entire;  involucral  bracts  united  only 
toward  the  base;  corolla-tube  usually  hirsutulous;  achenes  polished,  less  than 
1  line  long. 

Subsaline  fields  in  the  Bay  region:    Antioch;    Newark,  etc.     Apr. 

2.  L.  glabrata  Lindl.  Usually  branching  above  the  base,  11  to  16  in.  high; 
leaves  linear  and  entire  or  sometimes  the  upper  pair  broadly  lanceolate  and 
toothed,  conspicuously  connate  and  sheath-like  at  base;   peduncles  elongated, 


434  COMPOSITAB. 

erect;  involucres  broadly  hemispherical;  ligules  about  5  lines  long,  the  entire 
head  %  to  1  in.  wide. 

Borders  of  salt  marshes.  Var.  californica  Jepson.  Leaves  leas  or  scarcely 
at  all  connate;  peduncles  corymbose. — Plains  and  low  hills.    May. 

3.  L.  glaberrima  DC.  Stems  ascending,  simple,  5  to  14  in.  long;  leaves 
linear,  entire;  heads  on  short  peduncles,  nodding  in  the  bud,  about  3  lines 
broad,  seemingly  rayless,  the  rays  very  small  and  inconspicuous;  involucre 
with  about  15  short  teeth;  corollas  all  shorter  than  their  achenes;  achenes 
minutely  puberulent;  pappus  of  5  to  10  rigid  paleae,  2  or  3  of  them  subulate- 
pointed  or  short-awned,  the  others  erose  or  laciniate;  achenes  with  short  stiff 
hairs. 

Half -aquatic  in  winter  pools  or  in  wet  fields:  near  the  coast  and  eastward 
to  Alvarado  and  Mt.  Diablo.     May-June. 

38.     BAERIA  F.  &  M.  Gold  Fields. 

Low  and  mostly  slender  annuals  (except  no.  10).  Herbage  commonly 
pubescent  but  never  hoary.  Leaves  opposite,  linear  and  entire,  or » laciniate- 
pinnatifid.  Flowers  yellow,  the  heads  on  slender  peduncles.  Bays  5  to  15, 
showy  for  the  size  of  the  heads,  or  sometimes  very  short.  Involucre  campanu- 
late  or  hemispherical,  its  bracts  as  many  as  the  rays,  ovate  or  oblong  and  be- 
coming more  or  less  carinate  below  the  middle.  Receptacle  subulate-conical. 
Achenes  linear  but  somewhat  broadened  upward.  Pappus  of  paleae  or  awns 
or  both  or  none.    (The  Russian  zoologist,  Baer.) 

1.  Pappus  of  one  or  more  awns  and  several  blunt  paleae,  usually  alternating,  sometimes 

wholly  wanting  in  the  same  species;    pubescence  soft-hairy  or  none;    at  least 

some  of  the  leaves  pinnatifid  or  toothed. 

Insular  species 1.     B.   maritime. 

Mainland  species. 
Plants  slender. 

Pappus-awns  usually  4 2.    B.  fremontii 

Pappus-awns  usually  2 3.    B.  tenella. 

Plants  stoutish;    leaves  broadly  ligulate  with  few  or  several  salient  linear  lobes 

4.    B.  uliginosa. 

2.  Pappus   uniform,    paleaceous;     pubescence   as   in    the    last    section;     leaves    entire   or 

pinnatifid. 

Involucre  campanulate   or   hemispherical;     rays  conspicuous. 

Leaves  filiform  and  entire;    salt  marsh  species 5.    B.  carnosa. 

Some  leaves  pinnatifid;    alkaline  plains 6.    B.  platycarpha. 

Involucres  very  narrowly  cylindrical;  rays  so  short  that  the  heads  arc  seemingly  rayless; 
leaves  very  narrow,  entire 7.    B.   mtcroglossa, 

3.  Pappus  uniform,  of  awn-like  paleae  or  bristles;    pubescence  hirsutulous;    leaves  entire 

or  often  serrate  in  no.   10. 
Annuals. 

Pappus  usually  none 8.     B.  chrysostoma. 

Pappus  usually  present,  the  awns  paleaceous  at  base 9.    B.  hirsutula. 

Perennial;     nearly  simple;     peduncles  4  to  8   in.   long;     pappus  none  or  present 

10.    B.   macrantha. 

1.  B.  maritima  3 ray.  Stoutish,  branching,  3  or  4  in.  high,  slightly 
villous,  especially  on  the  margins  of  the  involucral  bracts;  leaves  linear  or 
oblong-linear,  entire  or  some  sparingly  toothed;  rays  6  to  8,  short  and  broad; 
pappus  of  3  to  5  slender  awns,  with  intervening  laciniate  paleae;  achenes  ap- 
pressed-pubscent  with  short  hairs. 

Farallone  Islands. 

2.  B.  fremontii  (Benth.)  Gray.  Erect,  slender,  7  to  13  in.  high;  herbage 
nearly  glabrous  below,  rather  finely  pubescent  on  the  peduncles  and  involucres, 
or  the  involucres  nearly  canescent;  leaves  narrowly  linear  and  entire,  or 
mostly  parted  into  linear  lobes;  involucre  broad,  its  bracts  10  to  12,  broadly 
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ovate;  rays  as  many  or  fewer,  with  oval  ligules  shorter  than  the  width  of  the 
disk;  pappus  of  about  4  slender  awns  and  as  many  or  more  numerous  very 
small  paleae,  or  seldom  none. 

Plains  from  Solano  Co.  southward.     Mar.-Apr.     Involucres  nearly  canescent. 

3.  B.  tenella  (Nutt.)  Gray.  Erect,  sparingly  branching,  5  to  8  in.  high, 
somewhat  canescent;  leaves  linear  and  entire  or  some  of  the  lowest  laciniate; 
rays  6  to  8,  oval  or  oblong,  little  or  not  at  all  exceeding  the  disk;  paleae  and 
awns  each  usually  2  or  often  wanting. 

Plains  of  eastern  Contra  Costa  Co.     Apr.-May. 

4.  B.  uliginosa  (Nutt.)  Gray.  At  length  loosely  branched  and  diffuse,  9 
to  12  in.  high,  villous-tomentose  when  young,  commonly  glabrate;  leaves  linear- 
ligulate,  laciniate-pinnatifid  (especially  above  the  middle)  or  the  upper  some- 
times entire,  the  larger  4  to  10  in.  long,  the  undivided  (or  ligulate  portion) 
often  4  lines  broad  and  conspicuously  nerved;  involucral  bracts  and  oblong 
exserted  rays  10  to  13;  awns  3  or  4,  with  about  6  short  intervening  paleae, 
or  pappus  sometimes  none. 

Low  grounds,  San  Francisco  Peninsula  south  to  Santa  Barbara.     Apr.-June. 

5.  B.  carnosa  Greene.  Stems  about  9  in.  high,  simple  or  branched  from 
the  base,  slender  and  wiry,  very  sparsely  clothed  with  a  fine  deciduous  wool; 
leaves  somewhat  succulent,  all  filiform  and  entire;  bracts  of  involucre  fleshy, 
about  7,  with  a  single  strongly  carinate  midrib;  pappus  of  4  or  5  ovate  paleae, 
each  bearing  a  subulate  awn;  achenes  roughish. 

Salt  marshes  at  Vallejo,  Greene.   Too  near  the  next. 

6.  B.  platycarpha  Gray.  Stems  purplish  and  wiry,  branching  .5  to  8  in. 
high;  leaves  narrowly  linear,  some  pinnatifid  into  filiform  divisions;  bracts  of 
the  involucre  6  or  7,  manifestly  3-nerved  at  base,  the  middle  nerve  at  length 
carinately  thickened;  pappus-paleae  bright  white,  5  to  7,  slender-awned,  the 
awn  as  long  as  the  achene. 

Alkaline  plains  of  the  interior:    Byron,  etc.    Apr. 

7.  B.  microglossa  (DC.)  Greene.  Very  slender  and  but  a  few  in.  high; 
leaves  scarcely  1  line  wide,  entire ;  heads  few-flowered,  very  narrowly  cylindrical, 
the  rays  very  short  and  inconspicuous  and  thus  apparently  rayless;  bracts  of 
the  involucre  3  or  4,  narrowly  oblong;  achenes  fusiform-linear;  pappus-paleae 
2  to  4,  attenuate-subulate. 

South  Coast  Range  valleys:  Mt.  Diablo;  San  Francisco  Bay  and  southward 
to  Southern  California. 

8.  B.  chrysostoma  F.  &  M.  Gold  Fields.  Stems  slender,  simple  or  freely 
branching,  5  to  11  in.  high;  herbage  hirsutulous;  leaves  narrowly  linear,  1  line 
wide  or  less,  entire;  heads  3  or  4  lines  high;  rays  and  bracts  of  the  broad  in- 
volucre 7  to  15,  or  in  depauperate  plants  often  fewer;  ligules  3  or  4  lines 
long;  achene  linear-clavate,  smooth  and  shining,  or  papillate;  pappus  typically 
none. 

Lower  foothills  and  valley  plains,  southward  to  Southern  California  and 
north  to  Southern  Oregon.  Everywhere  abundant,  often  coloring  leagues  of  in- 
terior hills.  Var.  gracilis  Hall.  Achenes  linear,  truncate,  more  or  less  strigose- 
pubescent;  pappus  of  3  or  4  awns  from  small  lanceolate  paleae,  sometimes 
none. — Middle  California  to  Southern  California  (B.  gracilis  Gray). 

9.  B.  hirsutula  Greene.  Often  branching  very  freely,  3  to  4  in.  high, 
hirsute-pubescent ;  leaves  broadly  linear,  often  with  salicntly  projecting  teeth, 
the  lower  connate,  sheathing  the  stem;  involucral  bracts  obovoid,  acutish;  rays 
oblong;  achenes  compressed,  scabrous  with  short  sharp  points;  pappus  of  2 
to  5  brownish  awn-like  bristles  or  none.      \     . 
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Open  hills  near  the  sea:  Pt.  Lobos;  Pt.  Reyes,  etc.  May.  Very  similar  in 
appearance  to  B.  maritima. 

10.  B.  macrantha  Gray.  Biennial  with  tuberous  root,  simple  or  nearly 
so,  7  to  18  in.  high,  the  peduncles  4  to  8  in.  long;  leaves  2  to  6  in.  long,  2 
lines  wide,  more  or  less  3-nerved  and  obtuse,  hispidly  ciliate,  at  least  toward 
the  base,  entire;  head  about  V2  in-  high  and  1  to  1%  in.  broad;  involucre 
of  about  12  hirsute-pubescent  thickish  herbaceous  bracts;  rays  5  to  8  lines 
long;  pappus  none  or  of  1  to  4  bristles. 

Along  the  coast  from  Marin  Co.  to  Mendocino  Co.  May-June.  Specimens 
from  Pt.  Reyes,  Davy,  collected  within  the  space  of  a  few  square  feet  show  the 
following  variations  as  to  the  pappus:  Plant  no.  1. — Pappus  none.  Plant  no. 
2. — Pappus  none  save  one  flower  with  a  single  pappus-bristle.  Plant  no.  3. — 
Pappus  none,  rudimentary  (reduced  to  a  minute  scale)  or  with  one  good 
bristle.  Plant  no.  4. — Pappus  of  2  or  3  or  4  (mostly  4)  bristles.  Other 
specimens  show  corresponding  variations. 

39.    MONOLOPIA  DC. 

White-woolly  annuals  with  alternate  sessile  entire  or  low-denticulate  leaves 
and  large  peduncled  heads  of  golden  yellow  flowers.  Involucre  hemispherical 
its  bracts  united  into  a  cup  with  broad  or  triangular  teeth,  or  distinct  to  the 
base.  Receptacle  conical,  naked.  Rays  with  3  or  4-toothed  li gules  and  bearing 
at  base  and  opposite  the  ligule  an  oblong  or  roundish  denticulate  appendage. 
Lobes  of  disk-corollas  somewhat  hairy.  Achenes  angular,  black.  Pappus  none. 
(Greek  mono,  single,  and  lopos,  husk,  on  account  of  the  bracts  of  the  involucre 
in  one  series.) 

Bracts  united  into  a  toothed  cup 1.    M.  major. 

Bracts  distinct  to  the  base 2.     M.  gradient. 

1.  M.  major  DC.  Stoutish,  simple  or  branching,  8  to  20  in.  high;  tomen- 
tum  floccose  and  tardily  deciduous;  leaves  mostly  oblong-lanceolate,  low- 
denticulate,  or  commonly  entire,  4 -in.  long  or  less;  bracts  of  the  involucre 
united  into  a  broadly  campanulate  cup  (6  to  7  lines  broad)  with  triangular 
teeth ;  rays  3  or  6  to  10  lines  long. 

Potaluma  and  the  lower  Sacramento  Valley,  and  southward  through  the 
South  Coast  Ranges  and  the  San  Joaquin  Valley  to  Southern  California. 

2.  M.  gracilens  Gray.  Slender,  paniculately  branched,  10  to  15  in.  high; 
leaves  narrowly  oblong  to  linear-lanceolate,  low-denticulate  or  entire;  involucre 
3  or  4  lines  broad,  its  bracts  distinct  to  the  base;  rays  2  or  3  lines  long; 
achenes  less  than  1  line  long. 

Santa  Cruz  Mts.     June. 

40.     ERIOPHYLLUM  Lag. 

Annual  or  perennial  herbs  or  suffruticose  plants.  Herbage  white-woolly, 
deciduous  or  floccose.  Leaves  alternate,  divided  or  incised.  Involucre  oblong  to 
hemispherical,  its  bracts  distinctly  rigid  and  permanently  erect.  Receptacle 
flat  or  convex.  Rays  4  to  13  or  15,  broad.  Tube  of  disk-corolla  commonly 
glandular  and  hairy.  Achenes  linear  or  cuneate-linear.  Pappus  of  firm  point- 
less paleae.     (Greek  erion,  wool,  and  phullon,  leaf,  the  herbage  woolly.) 

Suffruticose;     heads   small   except   no.    3. 

Heads   in  close  terminal  clusters;    involucres  obovoid  to  oblong. 

Rays   6   to   8 1.     E.    staechadifolium. 

Rays  4  or   5 2.    E.  confertiflorum. 

Heads    peduncled    in    a    loose    corymb;     involucres    campanulate-hcmispherical ;     rays   6 

to   8 3.     E.  jcpsonii. 

jlerbaceous;     head*  larger,   scattered   on  rather   Jong  peduncles;     involucres   hemispherical. 
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Leaves  broadish;    coast  species 4.    E.  arachnoideum. 

Leaves    narrower;     interior    species. 

Annual   5.    E.  idoneum. 

Perennial    , , 6.     E.   lanatum. 

1.  E.  staechadifolium  Lag.  Lizard  Tail.  Diffuse,  2  or  3  ft.  high; 
leaves  pinnately  parted  into  5  or  7  lobes,  these  again  pinnately  parted  or  toothed 
or  entire,  the  margins  revoJutc  and  the  under  surface  white  with  a  dense  felt- 
like toDientum;  upper  surface  of  leaves  green  and  the  tomentiun  of  the  stems 
deciduous;  heads  4  or  5  lines  high,  disposed  in  close  compact  corymbs;  in- 
volucres broadly  oblong  or  somewhat  turbinate,  bracts  linear;  rays  6  to  8; 
pappus-paleae  9  to  12,  those  at  the  angle  of  the  achene  longer. 

Sandy  hills  and  fields  near  the  ocean:  San  Francisco  to  Santa  Barbara. 
July-Sept. 

2.  E.  confertiflorum  (I>C.)  Gray.  Stems  1*4  to  2  ft.  high,  often  un- 
branched,  with  a  close  dense  (at  length  deciduous)  tomentum;  flowering 
branches  very  leafy  but  the  leaves  small  and  ternately  or  pinnately  parted  into 
3  to  7  narrowly  linear  divisions;  heads  1%  to  2  lines  high,  many  in  compact 
terminal  clusters;  involucre  obovoid-oblong,  its  bracts  about  5,  ovate;  rays  4  or 
5,  1%  to  2  lines  long;  paleae  8  to  10,  nearly  equal,  about  %  as  long  as  the 
achene. 

Hill  and  mountain  summits  of  the  Coast  Ranges  and  south  to  Southern 
California.    June-July.    Var.  discoideum  Greene,  from  Sonoma  Co.,  is  rayless. 

3.  E.  jcpsonii  Greene.  Bushy,  2  ft.  high;  stems  white  with  tomentum, 
the  leaves  soon  green  or  greenish ;  leaves  pinnately  divided  into  5  to  7  narrowly 
linear  lobes;  heads  3  to  4  lines  high,  peduncled  in  a  loose  corymb;  involucre 
broadly  campanulate-hemispherical,  its  bracts  6  to  8,  ovate;  rays  elliptical  or 
oblong,  4  lines  long,  ovate;  achenes  hispidulous;  pappus-paleae  in  two  unequal 
series,  those  of  the  inner  set  exceeding  the  outer. 

Mt.  Hamilton  Range  between  Arroyo  Mocho  and  Arroyo  Valle.     May. 

4.  E.  arachnoideum  (F.  &  M.)  Greene.  Much  branched,  decumbent  at 
base,  1  ft.  high  or  more;  tomentum  deciduous  or  becoming  thin  on  the  under 
surface  of  the  leaves;  leaves  broadish  (at  least  some  of  them  1  in.  broad),  cleft 
into  3  to  5  triangular  or  oblong  lobes  or  variously  incised  or  toothed ;  involucre 
hemispherical,  its  bracts  oblong  or  oblong-ovate,  acute;  rays  10  to  13,  4  or  5 
lines  long;  pappus-paleae  short. — (E.  caespitosum  var.  lati folium  Gray.) 

Mountains  towards  the  coast:  Marin  Co.,  south  to  Santa  Cruz  and  north 
to  Humboldt  Co.     May-June. 

5.  E.  idoneum  Jepson.  Annual,  branching  from  the  base,  12  to  16  (or  30) 
in.  high,  the  herbage  at  first  woolly,  later  deciduous  and  floccose;  leaves  mostly 
basal,  linear-spatulate  or  obovate  in  outline,  laciniate  or  pinnatifid,  green  above, 
the  tomentum  mostly  persistent  on  the  under  surface;  heads  solitary  on  long 
naked  peduncles  or  the  heads  somewhat  corymbosely  clustered  and  the  peduncles 
shorter;  involucre  hemispherical,  3  or  4  lines  high,  its  bracts  broadly  lanecolate, 
appearing  as  if  united  or  connivent  by  reason  of  the  dense  felt-like  tomentum; 
rays  9  to  12 ;  li gules  elliptic,  5  to  6  lines  long,  sharply  notched  at  summit,  with 
a  small  tooth  in  the  notch;    pappus-paleae  about  9,  very  short. 

Vaca  Mts.;  Napa  Co.  hills.     May -June. 

6.  E.  lanatum  (Pursh)  Forbes  var.  grandiflorum  (Gray)  Jepson.  White- 
woolly,  the  tomentum  tardily  deciduous,  1  or  2  ft.  high ;  leaves  ovate  or  obovate 
in  outline,  pinnately  divided  into  narrow  toothed  or  pinnatifid  segments; 
peduncles  long  and  naked;  involucres  broadly  hemispherical  (8  lines  broad); 
rays  about  11,  %  in.  long  and  over  one-half  as  wide. 
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Lowest  foothills  of  the  inner  Coast  Range  in  Solano  Co.;  Sierra  Nevada  foot- 
hills.     May- June. 

41.     RIGIOPAPPUS  Gray. 

Slender  annual  with  alternate  very  narrowly  linear  entire  leaves.  Heads 
small,  solitary  on  the  simple  stems  or  on  the  branches,  which  are  often 
proliferous.  Receptacle  flat,  naked.  Bracts  subulate,  similar  to  the  upper 
leaves.  Flowers  yellow.  Ray-corollas  not  exceeding  the  disk,  the  ligule  not 
longer  than  the  tube.  Disk-corollas  small,  with  3  to  5  short  erect  teeth. 
Pappus  in  disk  and  ray  of  3  to  5  subulate  awns.  Achenes  linear.  (Greek 
rigios,  stiff,  and  pappos,  pappus.) 

1.  R.  lcptocladus  Gray.  Three  or  4  to  10  in.  high,  the  herbage  short -hairy 
or  nearly  glabrous;  blenches  filiform;  heads  3  lines  high;  achenes  hispidulous. 

Wooded  hills:  Antioch;  North  Coast  Ranges;  Tehama  Co.;  Sierra  Nevada 
foothills.     June. 

42.     CHAENACTIS  DC. 

Ours  annual  with  alternate  pinnately  parted  or  dissected  leaves  and  yellow 
flowers.  Heads  peduncled,  solitary  or  cymosely  arranged.  Bracts  of  the  cam- 
panulate  involucre  herbaceous,  linear,  equal,  in  one  series.  Receptacle  flat, 
naked.  Corollas  with  short  tube  and  long  throat,  or  the  marginal  corollas  in 
some  species  with  the  limb  palmately  enlarged,  forming  a  kind  of  raj. 
Pappus  of  hyaline  paleae,  the  paleae  in  the  outer  flowers  commonly  shorter 
and  fewer.  (Greek  chaino,  to  gape,  and  aktis,  ray,  in  reference  to  the  marginal 
flowers  of  one  section  of  the  genus.) 

Paleae  of  the  disk-flowers  4,  equal    1.     C.   glabriusTuU. 

Paleae  of  the  disk-flowers  5,  unequal    2.     C.  graciltnta. 

1.  C.  glabriuscula  DC.  Five  to  11  (or  19)  in.  high,  thinly  floccoee,  at 
length  glabrous;  leaves  pinnately  parted  into  narrowly  linear  lobes  or  the 
uppermost  linear  and  merely  toothed  or  entire;  heads  5  to  7  lines  high; 
bracts  of  the  involucre  thickish;  marginal  corollas  ample,  much  longer  than 
those  of  the  disk;  pappus-paleae  4,  oblong-lanceolate,  those  of  the  disk  equal, 
of  the  marginal  achenes  with  1  long  and  3  short  ones;  short  paleae  of  the  ray 
relatively  broader  or  even   elliptical. 

Antioch;  Sierra  Nevada  foothills;  Coast  Range  foothills  west  of  Red  Bluff. 
Apr.  Var.  lanosa  Hall.  Stems  leafy  only  at  the  branching  base,  bearing  many 
long  peduncles  which  are  naked  and  scape-like;  herbage  whitish  with  floccose 
wool  which  is  later  deciduous ;  leaves  thickish,  simply  pinnate  with  few  narrowly 
linear  and  mostly  short  lobes  or  the  upper  entire;  pappus-paleae  4,  sometimes 
5,  equal  or  nearly  equal,  narrowly  oblong  or  oblong-lanceolate,  acutish. — Mon- 
terey Co.  and  southward  to  Southern  California;  reported  from  the  lower  San 
Joaquin. — (C.  lanosa  DC.)  Var.  heterocarpha  Hall.  Three-fourths  to  1V1» 
ft.  high,  with  corymbose  peduncles  or  often  simple  and  1-headed;  herbage 
hoary-tomentose  but  soon  glabrous;  leaves  pinnately  or  bipinnately  parted,  the 
lobes  short,  unequal,  crowded;  heads  6  lines  high  on  long  peduncles;  marginal 
corollas  conspicuously, enlarged,  surpassing  the  disk;  pappus  of  disk-achenes  of 
4  elliptic-oblong  paleae  equaling  the  corolla  and  of  two  or  more  roundish  and 
shorter  outer  ones;  paleae  of  marginal  flowers  much  shorter. — Lake  Co.;  upper 
Sacramento  Valley;  Sierra  Nevada. — (C.  heterocarpha  Gray.) 

2.  C.  gracilcnta  Greene.  Simple  below,  corymbosely  branching  above,  7 
or  8  in.  high;  leaves  1  or  2  in.  long,  with  narrowly  linear  rachis  bearing  oblong 
lobes  (1  line  long)  or  short  tooth;  heads  3  or  4  lines  high;  marginal  corollas 
little  ampliate;  achenes  black,  sparingly  hispidulous  with  white  hairs;  pappus- 
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paleae  commonly  5,  unequal,  oblong-oblanceolate,  %  to  %  as  long  as  the 
achene,  with  2  very  small  roundish  outer  ones. 

Dry  ridges  east  of  Napa  Valley.    June. 

C.  douglasii  H.  &  A.  Corollas  whitish  or  flesh-colored,  the  marginal  not 
larger;  paleae  8  to  14,  narrowly  oblong. — Sierra  Nevada. 

C.  nevadensis  Gray.  Low  tufted  perennial,  2  to  4  in.  high;  peduncles  1 
in.  or  less  long,  1-headed. — High  Sierra  Nevada. 

43.     HELENIUM  L.    Sneezeweed. 

Erect  perennial  herbs  with  resinous-dotted  herbage.  Leaves  alternate,  sessile 
except  the  lower,  and  often  decurrent  on  the  stem.  Heads  solitary  or  corymbose, 
borne  on  long  naked  peduncles.  Flowers  yellow,  or  the  lobes  of  the  disk- 
corolla  turning  yellowish  or  brownish.  Bays  several,  usually  drooping.  Bracts 
of  the  involucre  linear,  reflexed.  Receptacle  globose  or  hemispherical,  naked. 
Achenes  turbinate,  ribbed.  Pappus  of  5  to  12  thin  or  hyaline  paleae,  in  ours 
short-pointed.  (Greek  name  of  some  plant,  perhaps  named  after  Helenus,  son 
of  Priam.) 

Rays  shorter  than  the  disk,  3  to  5  lines  long 1.  H.  puberulum. 

Kays  as  long  or  longer  than  the  disk,  7  to  9  lines  long 2.    H.  bigelovii. 

1.  H.  puberulum  DC.  Rosilla.  Paniculately  branched,  2  to  5  ft.  high, 
the  branches  ending  in  long  slender  peduncles;  herbage  puberulent;  leaves 
lanceolate  or  narrowly  linear  or  the  longest  oblong,  sessile  and  strongly  decur- 
rent on  the  stem;  globose  disk  of  flowers  5  to  7  lines  broad;  rays  and  bracts 
of  the  involucre  reflexed,  short  and  inconspicuous;  disk-flowers  red-brown; 
scales  of  pappus  ovate,  short-awned. 

Creek  beds,  stream  banks  and  about  springy  places:  Humboldt  Co.;  Yaca 
Valley;  San  Francisco;  San  Jose;  Loma  Prieta;  Monterey  and  southward  to 
Southern  California.     July-Nov. 

2.  H.  bigelovii  Gray.  Bioelow  Sneezeweed.  Stem  2  to  4  ft.  high,  branch- 
ing above  into  several  erect  peduncle-like  branches;  leaves  lanceolate,  thickish, 
9  in.  long  or  less,  minutely  tomentose,  not  so  conspicuously  decurrent  as  in  the 
preceding;  rays  showy,  golden  yellow,  7  to  9  lines  long;  disk  brownish  yellow; 
pappus-paleae  5  to  8,  ovate-lanceolate,  tapering  into  a  slender  awn;  achenes 
hairy. 

Marshy  ground:    Lake  Co.  and  Santa  Rosa  Creek  to  Southern  California. 

44.    BLENNOSPERMA  Less. 

Low  annual  herbs  with  alternate  pinnately  parted  loaves  and  peduncle-like 
branches  bearing  solitary  yellow  flowers.  Involucre  simple,  parted  into  broadly 
oblong  bracts.  Receptacle  naked.  Heads  many-flowered.  Ray-flowers  fertile; 
disk-flowers  perfect  but  sterile.  Achenes  obovate,  not  compressed  or  angled, 
densely  covered  with  minute  papillae.  Pappus  none.  (Greek  blenna,  mucus, 
and  sperma,  seed,  the  surface  of  the  achene  becoming  conspicuously  mucilag- 
inous when  moistened.) 

1.  B.  calif ornicum  (DC.)  T.  &  G.  Stems  branching  from  near  the  base, 
becoming  diffuse,  4  to  6  in.  high,  often  naked  above;  herbage  glabrous,  slightly 
succulent;  leaves  parted  into  narrowly  linear  remote  lobes;  involucre  greenish 
with  purple  markings;  ray-flowers  8  to  11,  the  ligule  of  the  corolla  2  to  3 
lines  long,  or  the  alternate  pistils  destitute  of  corolla;  style-branches  of  ray- 
flowers  broad;  disk-flowers  20  to  45,  shorter  than  the  involucre,  their  styles 
undivided,  capitate  at  summit;  achenes  obscurely  8  to  10  ribbed. 

Not  infrequent  in  moist  ground,  from  the  upper  Sacramento  Valley  to 
Southern  California;  Ukiah;  Sonoma  Co.;  Solano  Co.;  Antioch;  Danville; 
Livermoxe  Pass.    Feb.-Mar. 
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Tribe  6.    Madieae.    Tarweed  Tribe. 

45.    MADIA  Mol.    Tarweed. 

Glandular-viscid  heavy-scented  eredt  annual  or  perennial  herbs.  Leaves, 
at  least  the  upper,  alternate,  entire  or  serrate.  Heads  axillary  and  terminal 
Flowers  yellow,  opening  in  the  evening  and  closing  before  noon  of  the  neit 
day.  Involucre  angled  by  the  salient  carinate  or  almost  conduplicate  bracts; 
bracts  in  1  series,  completely  enfolding  the  laterally  compressed  ray-achenes, 
and  with  free  moderately  long  or  short  tips.  Receptacle  flat  or  convex,  bearing 
a  single  row  of  chaffy  bracts  between  ray-  and  disk-flowers  and  often  united 
and  forming  a  cup.  Disk-corollas  in  ours  pubescent.  Rays  few  to  many, 
3-lobed.  Bracts  of  involucre  deciduous  with  the  mature  ray -ache  nes,  these  beak- 
less  (except  in  no.  5).  Disk-achenes  fertile  or  abortive.  (Madi,  the  Chilian 
name.) 

A.     Receptacle  glabrous;   annuals   except   no.   A. 
Achenes  beaklcss. 

Rays  very  short  and  inconspicuous;  achenes  of  ray  curved;  pappus  none. 
Plants  stoutish  and   viscid-glandular;   heads  in  clusters. 

Herbage    ill-scented 1.    Sf.    sativa. 

Herbage  honey-scented 2.  3f .  capitata. 

Plants   slender   and    moderately    glandular;    heads    scattered 3.    M.    dissitiAora. 

Rays  showy;  achenes  of  ray  incurved;  leaves  some  or  mostly  opposite;  pappus  present... 

4.    M.    madioides. 
Achenes  with  a  minute  reflexed  beak;  rays   Yi  in.  long;  pappus  none 5.  M.  raduxta. 

B.    Receptacle  tilimbrillatc-hirsute ;    annuals. 

Achenes   beaklcss,    those   of   the   ray   not   incurved;    pappus   none;    rays   showy 

6.    M.    elegant. 

1.  M.  sativa  Molina.  Chile  Tarweed.  Robust,  1  to  4  ft.  high,  pubescent 
with  slender  hairs  and  beset  with  pedicellate  very  viscid  glands,  ill-scented; 
leaves  from  broadly  lanceolate  to  linear;  heads  5  to  6  lines  high,  short-peduncled 
or  sessile,  disposed  in  the  upper  axils  and  at  the  ends  of  short  branches; 
bracts  of  involucre  hispid;  rays  5  to  12,  with  pale  yellow  ligules  about  2  lines 
long;  cup  of  receptacle  campanulate  and  enclosing  many  disk-achenes,  these 
cuneate-oblong  and  4-angled,  prominently  1-nerved  on  the  sides  and  2  lines  long; 
ray-achenes  somewhat  falcate-obovate,  either  with  or  without  an  obvious  nerve 
on  the  sides. 

Common  in  vacant  lots,  waysides,  etc.,  about  San  Francisco  Bay.  Doubtless 
naturalized  from  Chile.     July- Aug. 

2.  M.  capitata  Nutt.  Nuttall  Tarweed.  Erect,  iy2  to  2%  ft.  high, 
simple  or  branching;  herbage  very  viscid-glandular,  honey  -scented ;  leaves 
linear;  heads  somewhat  longer  than  in  the  preceding,  capitate-congested  at  the 
ends  of  the  branches;  bracts  of  involucre  short -bristly ;  cup  of  receptacle  nar- 
row and  nearly  closed,  containing  very  few  to  many  achenes;  bracts  of  in- 
volucre and  achenes  semi-persistent. 

North  Coast  Ranges;  South  Coast  Ranges  (Gilroy,  Santa  Cruz). 

3.  M.  dissitiflora  (Nutt.)  T.  &  G.  Gum-weed.  Very  slender,  1  to  2  ft. 
high,  simple  or  loosely  branching,  moderately  or  scarcely  at  all  viscid,  at  least 
below;  flowers  sulphur-yellow;  heads  3  (or  barely  4)  lines  high,  scattered  or 
loosely  paniculate;  cup  of  receptacle  ovoid  but  not  closed,  containing  few  disk- 
flowers;  rays  5  to  8,  iy2  to  2  lines  long;  achenes  short  and  broad  (1  to  2  lines 
long). 

Stream  banks,  open  bushy  places  or  wooded  slopes  in  the  mountains:  North 
Coast  Ranges  to  the  Santa  Cruz  Mts.  (where  very  slender  forms  pass  into 
coarser  forms,  as  much  as  3VL»  ft.  high,  by  every  gradation),  and  Southern 
California. 
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Var.  anomala  Jepson,  n.  comb.  Chaffy  bracts  of  receptacle  not  joined  into 
a  cup,  enclosing  3  flowers  only ;  achenes  all  gibbously  obovate,  those  of  the  rays 

3  to  5. — Marin  Co.     (M.  capitata  var.  anomala  Jepson.) 

•4.  M.  madioides  (Nutt.)  Greene.  Woodland  Madia.  Perennial  (or  some- 
times biennial f)  ;  stem  or  stems  from  the  base  simple,  bearing  a  terminal 
corymbose  panicle  of  long  slender  and  nearly  naked  branches,  \y^  to  2V4  ft. 
high;  some  or  most  of  the  leaves  opposite,  linear,  a  few  varying  to  lanceolate, 

4  in.  long  or  less,  entire  or  sparingly  denticulate;  bracts  of  the  involucre  8 
to  12,  with  short  tips;  rays  acutejy  3-lobed,  3  or  4  lines  long;  only  ray- 
achenes  fertile,  these  much  flattened,  curved  and  somewhat  obovate,  the  sur- 
face covered  with  minute  muriculations  and  the  sides  with  many  striae;  pappus 
of  very  short  fimbriate  or  hairy  paleae. — (M.  nuttallii  Gray.) 

Wooded  country  near  the  coast  from  Monterey  to  Mt.  Tamalpais,  Bolinas 
Ridge  and  northward.     June. 

5.  M.  radiata  Kellogg.  Stem  stout,  2  to  3  ft.  high;  hirsute  and  viscid; 
larger  leaves  broadly  lanceolate,  denticulate;  bracts  of  the  involucre  10  to  20, 
with  short  tips;  rays  light  yellow,  Yi  to  %  in*  long>  obtusely  3-toothcd; 
chaffy  bracts  between  ray  and  disk  united;  disk-flowers  very  numerous  on  a 
nearly  flat  glabrous  receptacle,  fertile;  except  the  central  ones,  somewhat 
clavate  and  4-angular;  ray-achenes  narrowly  obovate- falcate,  flat,  tipped  with 
a  minute  reflezed  beak. 

Near  the  mouth  of  the  San  Joaquin  River. 

6.  M.  elegans  Don.  Common  Madia.  Stem  1  to  3  ft.  high;  lower  leaves 
linear,  3  to  8  in.  long,  short-hirsute,  often  densely  so;  upper  leaves  much  re- 
duced in  size,  linear-lanceolate;  herbage,  particularly  above,  viscid  with  short 
gland- tipped  hairs,  the  involucres  and  peduncles  more  or  less  hirsute  with  white 
hairs;  heads  many  in  a  corymbose  panicle;  receptacle  convex,  fimbrillate- 
hirsute;  rays  12  to  15,  %  to  nearly  1  in.  long,  yellow  or  with  a  red  spot  at 
base;  achenes  flattish,  light  brown  or  blackish,  smooth. 

Variable  and  abundant  species  found  on  dry  hillsides  and  in  valley  fields. 
July-Oct.     Var.  densifolia  Jepson,  leaves  crowded  toward  the  base  or  tufted. 

46.     HARPAECARPUS  Nutt. 

Small  slender  viscid-glandular  annual  with  sweet-scented  herbage  and  narrow 
entire  mostly  alternate  leaves.  Head  small,  few-flowered,  borne  on  naked  fili- 
form peduncles.  Flowers  yellow;  corolla  glabrous.  Ray-flowers  4  to  8,  the 
ligules  minute.  Disk-flower  1,  the  bracts  of  the  receptacle  united  and  forming 
an  enclosing  cup,  the  receptacle  otherwise  naked.  Achenes  slender,  laterally 
compressed.  Pappus  none.  (Greek  harpe,  a  sickle,  and  karpos,  fruit,  on  account 
of  the  shape  of  the  ray-achenes.) 

1.  H.  exiguus  Gray.  Paniculately  branched,  commonly  4  to  6  in.  high,  the 
leaves  narrowly  linear;  heads  lty  to  2  lines  long;  bracts  of  the  involucre  4  to 
8,  lunate  and  strongly  carinate,  the  free  tip  scarcely  any,  very  hispid-glandular; 
ray-achenes  obovate-lunate,  pointed  by  a  small  disk. —  (Madia  filipes  Gray.) 

Open  brush  or  woods. in  the  mountains  of  the  Coast  Ranges:  northern  Cali- 
fornia; Napa  Range;  Cazadero;  Oakland  Hills;  Pajaro  Hills,  southward  to 
Southern  California,  northward  to  British  Columbia. 

±1emizonella  Gray.  Near  Harpaecarpus  but  the  leaves  mainly  opposite; 
disk-flowers  solitary  or  rarely  2  to  4;  rays  minute.  H.  parvula  Gray.  Much 
branched,  2  or  3  in.  high;  heads  subsessile  or  on  slender  peduncles;  achenes 
tipped  with  an  incurved  beak. — Sierra  Nevada;  Mendocino  Co.  H.  minima 
Gray.     One  in.  high;  achenes  beakless. — Sierra  Nevada. 
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47.    HEMIZONIA  DC.   Taeweed. 

Viscid-glandular  and  ill-scented  annuals  with  alternate  (or  the  lowest  some- 
times opposite)  narrow  leaves.  Flowers  yellow  or  white,  in  mostly  numerous 
heads.  Disk-flowers  surrounded  by  a  circle  of  chaffy  and  often  slightly  united 
bracts  or  the  disk  chaffy  throughout*.  Receptacle  flat,  its  bracts  deciduous.  Bay- 
achenes  thick,  short,  turgid,  half  enclosed  by  the  lower  part  of  the  bract  of 
the  involucre  which  falls  with  it  or  is  at  least  deciduous.  Disk-achenes  sterile, 
with  or  without  pappus.  This  and  the  two  following  genera  were  perhaps  better 
received  as  one.  (Greek  hemi,  half,  and  zonia,  zone,  the  bracts  but  half 
enclosing  the  fruit.) 

A.  Ray-achenes  not  beaked. 

Receptacle   with   chaffy   bracts   throughout;   areola   of   ray-achenes   nearly   or  quite   central 

at  the  summit  of  the  achene;   disk-achenes  without  pappus;   flowers   white,   sometimes 

yellow. 

Rays  scarcely  surpassing  the  bracts  of   the  involucre 1.    //.    conge  sta. 

Rays  showy,  much  surpassing  the  bracts  of  the  involucre. 

Heads    paniculate    or    corymbose 2.    H.    luculacfolia. 

Heads  racemosely  disposed  along  simple  branches 3.   H.   clcielandn. 

B.  Ray-achenes  beaked. 

Receptacle    with    a    circle    of    bracts    surrounding    disk-flowers,    otherwise    naked;    leaves 

without  truncate  glands;    flowers   yellow. 

Rays    12  to  25;   pappus  minute  or   none;   heads  hemispherical 4.    //.   corymbosa. 

Rays  5;  pappus  of  linear  paleae;   heads  very  narrow. 

Heads   on    slender   pedicels 5.    //.    kelloggii. 

Heads   fascicled   in   small   clusters 6.    H.    fasctcuiata. 

Receptacle   with    chaffy   bracts   throughout;    leaves   of   the    branchlcts   with    small   truncate 

glands  at  tip;   pappus  none. 

Rays  4   or  5 ;   leaves  crowded  on  the  branchlets 7.   H.   virgata, 

Rays  5  to  8;   leaves  scattered  on  the  branchlets 8.   H.  heermanniu 

1.  H.  congesta  DC.  Soft-hirsute  or  villous,  the  inflorescence  slightly  glan- 
dular; lowest  leaves  commonly  opposite,  oblanceolate,  sparsely  serrulate,  the 
upper  linear  or  linear- lanceolate  and  entire;  heads  terminating  paniculate  or 
corymbose  branches;  bracts  of  the  involucre  with  lanceolate  foliaceous  tips, 
which  are  little  surpassed  by  the  rays;  outer  bracts  of  the  receptacle  either 
lightly  connate  or  nearly  distinct;  achenes  with  conspicuous  indexed  stipe. 

First  collected  by  Douglas  ' '  in  California, ' '  doubtless  between  Monterey  and 
Sonoma;  attributed  by  Greene  to  Marin  Co.,  etc. 

2.  H.  luzulaefolia  DC.  Hay-field  Tarweed.  Whole  plant  excepting  the 
lowest  leaves  very  glandular  and  ill-scented;  stems  erect,  1  to  2  ft.  high, 
corymbosely  or  paniculately  branched  at  summit,  or  branching  more  freely  and 
diffuse;  lower  leaves  crowded  and  more  or  less  tufted,  narrowly  linear,  mostly 
tapering  somewhat  to  the  apex,  3  to  5  in.  long,  1  or  3 -nerved,  canescent  with 
appressed  soft  silky  hairs  which  are  more  or  less  floccose-deciduous ;  upper 
leaves  much  reduced;  heads  numerous,  on  short  peduncles,  which  are  nearly 
naked  or  bear  very  much  reduced  leaves;  tips  of  the  involucral  bracts  acute 
or  obtuse;  outer  bracts  of  the  receptacle  united  into  a  cup;  rays  6  to  10, 
white  or  pink-tinged;  achenes  with  very  short-  stipe. 

Abundant  in  mowed  hay  fields  and  pasture  lands:  Sacramento  and  San 
Joaquin  valleys  and  westward  through  the  Coast  Range  hills  and  valleys  to 
the  ocean.  July-Oct.  Var.  lutescens  Greene.  Flowers  yellow. — Fields  near 
San  Francisco  Bay,  in  Contra  Costa,  Napa,  and  Marin  cos.  Var.  citrtna 
Jepson.  Lowest  leaves  glandular-pubescent,  without  appressed  woolly  hairs; 
flowers  lemon-yellow. — Northern  Marin  Co.     Apr.-May. 

3.  H.  clevelandii  Greene.  General  habit  of  the  preceding,  but  the  herbage 
much  less  glandular;  involucres  white-hairy  toward  the  base;  heads  disposed  to 
be  racemose  on  the  branches  as  well  as  terminal. 
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North  Coast  Ranges  from  Calistoga,  Greene,  1883,  to  Clear  Lake,  Bolander. 
Barely  collected. 

4.  H.  corymbosa  (DC.)T.  &G.  Coast  Tarweed.  Corymbosely  and  wide- 
ly branching,  1  to  1%  ft.  high,  hirsute-pubescent  and  glandular;  radical 
and  often  some  lower  leaves  pinnately  divided  into  linear  lobes,  the  upper  and 
those  of  the  flowering  branches  linear  and  entire;  heads  M»  in.  high,  7  to  10 
lines  broad;  rays  12  to  25,  oblong-cuneate,  2  to  4  lines  long,  3  or  4- toothed; 
pappus  of  the  sterile  disk-achenes  of  minute  fimbriate-bristly  scales,  or  of 
entire  scales,  or  none;  ray-achenes  with  a  short  upturned  beak  on  the  inner  side 
at  apex. — (H.  angusti folia  DC.) 

Abundant  in  valley  fields  and  on  hillsides:  Berkeley  to  Santa  Cruz  and 
Monterey  Co.     June- July. 

5.  H.  kelloggii  Greene.  Erect,  paniculately  branching,  1^  to  2%  ft. 
high,  the  heads  on  slender  pedicels;  herbage  mostly  hispid  below  and  glandular 
above;  leaves  linear  and  entire,  those  of  the  filiform  flowering  branchlets  very 
short;  lower  leaves  pinnately  parted;  heads  narrow;  disk-flowers  about  6  or  7; 
ray-flowers  5,  the  ligules  2  to  2y2  lines  long;  ray-achenes  slightly  curved, 
roughened  on  the  beak  and  sides,  and  with  a  curved  or  upturned  beak  at  the 
summit  on  the  inner  side ;  pappus  of  about  9  linear  paleae  which  are  irregularly 
lacerate  at  summit  and  almost  or  quite  as  long  as  the  tube  of  the  corolla, 
united  only  at  base  or  almost  to  the  summit. 

Antioch  to  the  San  Joaquin  Valley  where  it  is  abundant  in  low  grain  fields 
near  the  river.    July-Aug. 

6.  H.  fasciculata  (DC.)  T.  &  G.  Paniculately  branched  above  the  base, 
%  to  2  ft.  high,  sparsely  hirsute  and  hispid,  or  disposed  to  be  nearly  glabrous 
above;  radical  leaves  pinnately  parted;  stem  leaves  linear,  either  laciniate- 
pinnatifid,  few-toothed  or  entire,  those  of  the  branchlets  shorter  and  mostly 
entire;  heads  usually  fascicled  in  rather  dense  small  clusters;  bracts  of  the 
involucre  glabrous  or  glandular-hispidulous,  those  of  the  involucre  slightly 
united;  disk-achenes  with  a  pappus  of  6  to  10  linear  paleae  lacerate  at  tip; 
ray-achenes  smoothish  or  transversely  rugose,  with  a  very  short  beak. 

Mt.  Diablo  Range  southward  to  Monterey  Co.  and  Southern  California. 

7.  H.  virgata  Gray.  Stem  commonly  branching  at  the  middle  into  several 
virgate  branches  bearing  numerous  racemosely  disposed  heads  on  short  lateral 
branchlets;  herbage  glabrous  or  nearly  so;  branchlets  crowded  with  linear 
leaves  about  1  line  long,  those  (particularly  of  the  flowering  branchlets)  ending 
in  a  truncate  or  somewhat  saucer-shaped  gland ;  involucre  oblong,  its  bracts  5, 
with  involute  tip  ending  in  a  truncate  gland  and  stipitate-glandular  on  the 
back;  ray-flowery  4  or  5;  disk-flowers  7  to  10. 

Common  on  the  plains  of  the  Sacramento  Valley  (Suisun,  Vanden,  Gait, 
etc.)  and  the  San  Joaquin  Valley  and  in  the  valleys  of  the  inner  South 
Coast  Ranges.     Southern  California.     Aug.-Oct. 

8.  H.  heermannii  Greene.  Stems  paniculately  branched,  1  to  3  ft.  high; 
herbage  viscid,  pubescent,  heavy-scented;  leaves  of  the  flowering  branchlets 
minute,  scattered;  involucre  hemispherical,  its  bracts  beset  with  stalked  glands; 
ray-flowers  5  to  8,  disk-flowers  10  to  15;  ray-achenes  with  a  somewhat  con- 
spicuous beak  and  stipe. 

Mt.  Diablo  Range  southward  to  Kern  and  Ventura  cos. 

48.    HOLOCARPHA  Greene. 

Corymbosely  branching  annual  with  very  viscid-glandular  herbage.  Leaves 
of  the  axillary  fascicles  and  those  about  the  heads  narrowly  linear,  beset  with 
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stipitate  glands  and  tipped  with  a  truncate  gland.  Heads  solitary  or  com- 
monly glomerate  at  the  ends  of  the  branches.  Bracts  of  the  convex  receptacle 
each  subtending  a  flower,  the  outer  and  those  of  the  involucre  abundantly 
covered  with  slender  or  clavate  colorless  gland-tipped  processes.  Ray -flowers 
many,  with  short  yellow  ligules;  achenes  4-ridged  on  back,  the  ventral  angle 
ending  in  a  beak.  Disk-flowers  with  sterile  achenes.  Pappus  none.  (Greek 
holos,  whole,  and  karphos,  chaff,  the  whole  receptacle  cbatfy.) 

1.  H.  macradenia  (DC.)  Greene.  Branching  from  above  the  base,  about  1 
ft.  high;  herbage  unpleasantly  odorous;  lower  leaves  linear-oblong,  laciniate; 
heads  Yj  in.  broad. 

Low  dry  fields  about  San  Francisco  Bay.  At  one  time  abundant  in  the 
fields  of  South  Berkeley.  Aug.-Sept.  Connects  lleinizonia  with  Centromadia 
too  intimately. 

49.    CENTROMADIA  Greene.    Spikeweed. 

Rigidly  branching  annuals  with  alternate  spinescent  leaves  and  involueral 
bracts,  the  lower  pinnatifid,  the  upper  entire.  Herbage  more  or  less  glandular 
and  scented.  Flowers  yellow,  with  25  to  40  small  bifid  rays.  Receptacle  with 
chaffy  bracts  throughout,  none  of  the  outer  united  or  connate.  Disk-achenes 
chiefly  sterile,  with  or  without  narrowly  linear  or  bristle-like  paleae.  Ray- 
achenes  more  or  less  triangular,  smooth  or  roughish  on  the  back,  the  inner 
terminated  by  an  erect  beak-like  apiculation.  (Greek  kentron,  a  prickle,  and 
Madia,  an  allied  genus.) 

Herbage  yellowish  green,  sparsely  hirsute,  sweet-  or  honey-scented;  floral  leaves  little  or 
not   all   surpassing   the   heads 1.    C.   pun  gem. 

Herbage  dark,  rather  densely  villous-hirsute,  ill-scented;  floral  leaves  often  conspicuously 
surpassing  the   heads 2.    C.   ntchw. 

1.  C.  pungens  (H.  &  A.)  Greene.  Common  Spikeweed..  Herbage  sparsely 
hirsute  or  hispid  with  spreading  hairs,  hardly  viscid  or  glandular;  stems  rigidly 
and  freely  branching,  commonly  from  near  the  base,  sometimes  only  above,  i 
to  2  or  3  feet  high;  leaves  (especially  of  the  flowering  branches)  linear- 
subulate,  spinose,  entire,  the  lower  and  lowest  pinnately  parted  into  oblong 
lobes,  or  pinnatifid,  the  lobes  or  teeth  spinosely  or  pungently  tipped;  bracts 
of  the  receptacle  cuspidate;  pappus  of  disk  none;  ray-achenes  roughish,  some- 
what laterally  2-nerved  on  back. —  (Hemizonia  pungens  T.  &  G.) 

Abundant  on  the  plains  of  the  lower  San  Joaquin,  southward  to  Southern 
California  and  westward  to  Walnut  Creek  and  Alameda.  On  the  alkaline  plains 
of  the  upper  San  Joaquin  this  species  covers  tens  of  thousands  of  acres  and 
often  forms  thickets  4  or  5  ft.  high.  It  is  a  valued  bee  plant.  Var.  parryi 
Jepson.  Minutely  glandular;  bracts  of  receptacle  thin,  not  pungent;  disk- 
achenes  with  3  to  5  slender  almost  bristle-like  paleae  as  long  as  the  corolla; 
ray-achenes  semi-obcordate  in  outline. — Calistoga;  Vacaville  (=C.  rudis  Greene, 
the  achenes  either  smooth  or  rough  warty)  ;  Southern  California.  It  is  abun- 
dant in  low  more  or  less  alkaline  lands  on  the  plains  of  Solano  Co.  and  forms 
extensive  colonies  in  summer  fields;  extermination  is  often  accomplished  by 
means  of  bands  of  sheep  which  leave  the  fields  perfectly  clean  and  destitute  of 
this  Spikeweed  pest. 

2.  C.  fitchii  (Gray)  Greene.  Fitch's  Spikeweed.  Diffusely  branched  from 
above  or  at  the  base,  9  to  16  in.  high,  the  herbage  hirsute  or  villous  with 
spreading  hairs;  leaves  of  the  radical  tuft  pinnately  parted  into  remote  nar- 
rowly linear  pungent  lobes;  cauline  leaves  linear  and  entire,  tapering  into  a 
subulate  or  pungent  tip,  those  about  the  head  spreading  and  star-like,  mostly  all 
bearing  stipitate  glands;  bracts  of  the  involucre  subulate,  those  of  the  recep- 
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taelc  pointless,  soft,  hairy;  ray-achenes  flattened  laterally,  nearly  semi -circular 
in  outline,  smooth;  pappus  of  disk-achenes  of  9  to  11  linear  paleae  as  long 
as  the  corolla  and  hairy  and  fimbriate  at  the  tip. — (Hemizonia  fitchii  Gray.) 
High  sandy  land  in  the  valleys  and  foothills:  Sierra  Nevada  foothills  and 
the  lower  San  Joaquin  northward  through  the  Sacramento  Valley  and  west- 
ward to  Napa,  Sonoma  and  Mendocino  cos.    Aug.-Sept. 

50.    CALYCADENIA  DC.    Rosin  Weed. 

Erect  annuals,  hirsute  or  hispid  or  almost  glabrous.  Stems  simple,  or  with 
virgate  branches,  or  repeatedly  branched.  Leaves  all  entire,  narrowly  linear, 
becoming  filiform  by  revolution  of  the  margins,  at  least  those  near  the  heads 
and  those  of  the  fascicles  in  the  axils  bearing  at  apex  tack-shaped  or  saucer- 
shaped  glands.  Heads  oblong  or  narrow.  Flowers  white  or  yellow.  Ray-flowers 
few  (1  to  5  or  8),  the  ligules  broad  and  palmately  3-lobed  or  -parted;  ray- 
achenes  obovoid-triangular,  the  areola  at  summit  quite  or  nearly  in  the  center; 
pappus  none.  Disk-flowers  surrounded  by  a  circle  of  bracts  connate  into  a 
cup,  or  at  length  separating;  disk-achenes  with  conspicuous  paleaceous  pappus. 
(Greek  kalux,  covering,  and  adenos,  a  gland,  on  account  of  the  glands  on  the 

involucre.) 

Rays  5  to  8;  flowers  yellow;  plants  for  the  most  part  very  glabrous 1.  C.  truncata. 

Rays  1  to  5. 

Flowers  white  or  reddish-tinged. 

Stems  repeatedly  branched;  branches  filiform 2.  C.  pauciflora. 

Stems   simple  or   with   virgate   branches. 

Pappus-paleae  unequal;    floral  leaves  not  truncate 3.    C.  multiglanduloso. 

Pappus-paleae  subequal ;    floral  leaves  truncate 4.    C.  spicata. 

Flowers  yellow ;  stems  simple 5.   C.  hispida. 

1.  C.  truncata  DC.  Rosin  Weed.  Stems  1  to  3  ft.  high,  reddish  brown, 
simple  below,  branching  below,  branching  above  into  a  panicle  of  long  straight 
slender  branches  along  which  the  heads  are  scattered;  herbage  glabrous  or  the 
linear  and  entire  leaves  somewhat  hirsute-ciliate;  smaller  leaves  with  subsessile 
glands  at  apex;  heads  oval,  4  or  5  lines  long;  rays  5  to  8,  broad,  4  to  5  lines 
long;  ray-a^bones  glabrous,  triangular,  rough)  sh  and  enclosed  in  boat -shaped 
bracts;  bracts  of  the  receptacle  lightly  cohering  to  the  top  into  a  cup,  separat- 
ing in  age;  disk-flowers  10  to  20;  pappus  of  7  to  10  unequal  oblong  fimbriate 
paleae  shorter  than  the  achene,  or  rarely  obsolete. — (Hemizonia  truncata  Gray.) 

Marin  and  Napa  cos.  northward  to  Shasta  Co.,  thence  southward  in  the 
Sierra  Nevada  to  El  Dorado  Co. 

2.  C.  pauciflora  Gray.  Branching  freely,  10  to  18  in.  high,  the  branches 
diverging  or  zigzag  and  filiform;  herbage  sparingly  hairy  and  leaves  (partic- 
ularly about  the  heads  or  of  the  axillary  fascicles)  stipitate-glandular;  heads 
oblong,  scattered  along  the  branches  (subsessile  in  the  axils  or  forks,  as  well 
as  terminal),  always  solitary;  flowers  white  or  rose-tinged;  rays  1  or  2, 
3-parted;  disk-flowers  3,  contained  in  a  3-lobed  cup;  pappus  of  5  subulate- 
awned  paleae  and  5  small  truncate  paleae;  ray-achene  glabrous. — (Hemizonia 
pauciflora  Gray.) 

Mountain  sides  of  the  inner  North  Coast  Range  from  the  Vaca  Mts.  north- 
ward to  the  Clear  Lake  region.     July- Aug. 

3.  C.  multiglandulosa  D(\  Sparingly  hirsute  or  hispid,  especially  toward 
the  base  of  the  leaves.  6  to  11  (or  16)  in.  high;  herbage  with  a  pleasant  bal- 
samic odor,  the  foral  leaves  and  involucre  glandular  with  stipitate  glands; 
leaves  filiform-linear,  mostly  straight  and  rigid  but  brittle,  the  upper  somewhat 
divaricately  spreading  and  mostly  2  or  3  times  longer  than  the  heads  and 
floral  Jeavps  in  the  axils;   heads  solitary  in  the  axils  or  crowded  towards  or 
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near  the  summit  and  spicatc  or  capitate;  pappus-paleae  commonly  10,  some 
(commonly  5)  subulate,  others  (commonly  5)  shorter  and  blunt. — (C.  cepha- 
lotes  Greene.) 

Dry  hills  and  mountain  slopes:  Calistoga  and  Marin  Co.,  southward  to  the 
Santa  Cruz  Mts.     July-Sept. 

4.  C.  spicata  Greene.  Slender,  simple,  rigidly  erect,  about  1  ft.  high; 
floral  leaves  terete,  truncate  at  apex  and  tipped  with  a  stipitate  gland,  ciliate 
with  white  hairs;  heads  subsessile  in  the  axils  of  all  the  leaves  from  below 
the  middle  and  thus  spicate;  ray-flowers  1  or  2;  achenes  canescent  with 
apprcssed  hairs,  those  of  the  ray  scarcely  angled;  pappus  brownish,  the  paleae 
10  or  11,  subulate,  1%  times  as  long  as  the  achene;  corolla-lobes  of  disk- 
flowers  hispidulous. 

Common  on  the  plains  of  the  San  Joaquin  Valley  between  Oakdale  and 
La  Grange.    June. 

5.  C.  hispida  Greene.  Erect,  simple,  2  ft.  high;  leaves  2  to  2%  in.  long, 
or  the  fascicled  ones  much  shorter,  all  hispid,  at  least  towards  the  base; 
heads  rather  large  (%  in.  long)  on  short  axillary  branchlets;  flowers  yellow; 
rays  about  4;  corolla-lobes  of  disk-flowers  densely  covered  on  the  outside  with 
many  short  glandular  processes  or  slender  papillae;  achenes  hispid  with  short 
brownish  appressed  hairs;  pappus  of  about  11  subequal  paleae  tapering  to  a 
point. 

San  Joaquin  Valley:    Lathrop;  Atwater,  Kern  Co.;  Tehachapi.     June. 

51.    BLEPHARIZONIA  Greene. 

Stout  somewhat  coarse  and  hirsute  annuals  with  glandular- viscid  ill-scented 
herbage.  Cauline  leaves  linear  and  entire,  those  of  the  branches  oblong  to 
oval.  Flowers  yellow,  the  heads  arranged  in  panicles.  Ray-flowers  7  to  10, 
with  3-lobed  ligules;  disk-flowers  10  to  25,  the  outer  ones  subtended  by  1  or  2 
series  of  linear  bracts.  Achenes  silky-hirsute,  10-striate;  those  of  the  disk 
more  or  less  fertile,  crowned  by  a  pappus  of  about  20  short  and  stout  densely 
plumose  awns;  those  of  the  ray  fertile,  elongated-turbinate,  the  pappus  like 
that  of  the  disk  or  dissimilar  and  minute.  (Greek  blepharis,  an  eyelash,  and 
zonia,  a  girdle,  in  reference  to  the  circle  of  pappus-awns.) 

Pappus  of  disk  and   ray  unlike 1.   B.  plumosa. 

Pappus  of  disk  and   ray  similar 2.   B.  Usa. 

1.  B.  plumosa  (Kell.)  Greene.  Two  to  3  ft.  high,  copiously  beset  above 
with  tack-shaped  glands;  leaves  on  the  branchlets  small  and  bract-like;  heads 
15  to  20-flowered,  racemosely  disposed  on  the  branches;  bracts  of  the  involucre 
short  and  very  glandular;  ray-achenes  with  a  minute  crown  of  short  scales; 
disk-achenes  with  nearly  erect  plumose  bristles  as  long  as  the  achene. — (Hemi- 
zonia  plumosa  Gray.) 

Antioch  and  Stockton. 

2.  B.  laxa  Greene.  Three  to  6  ft.  high;  heads  larger,  borne  singly  at  the 
ends  of  the  branches,  20  to  2.f)-flowered;  pappus  of  disk-achenes  short  and 
sproarling,  less  plumose  than  in  the  preceding,  only  M>  as  long  as  the  achene; 
ray-achenes  similar. — (Hemizonia  plumosa  var.  subplumosa  Gray.) 

Stockton  to  Stanislaus  Co.  Doubtless  not  specifically  distinct  from  the 
preceding. 

52.    LAYIA  H.  &  A. 

Vernal  annuals  with  alternate  leaves  (or  the  lowest  opposite  in  one  species) 
and  usually  showy  heads  of  flowers  terminating  the  branches.  Disk-corollas 
yellow.     Kay-flowers  8  to  20,  yellow,  white,  or  yellow  tipped  with  white.    Bracts 
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herbaceous,  the  thin  margins  at  base  enfolding  the  achene  and  usually  deciduous 
with  it.  Receptacle  broad  and  flat,  with  a  row  of  thin  bracts  between  ray- 
and  disk-flowers,  and  sometimes  with  additional  ones  among  the  disk-flowers. 
Bay-achenes  flattened,  without  pappus,  almost  always  glabrous.  Disk-achenes 
commonly  pubescent,  with  a  pappus  of  5  to  20  paleae  or  bristles  or  rarely  none. 
(G.  Tradescant  Lay,  botanist  to  the  Beechey  Expedition  which  visited  Cali- 
fornia in  1827.) 

A.  Pappus-bristles  hairy  or  long-plumose  below. 

Bracts  of  the   involucre    hirsute   or   hispid    (the   basal   margin    where   folded   around   the 
achene  not  denticulate-ciliate). 
Inner  hairs  of  pappus-bristles  woolly  and  interlaced. 
Rays  white  and 

Inconspicuous;    leaves  all   entire 1.    L.    hispid  a. 

Showy;    lower   leaves   incised    or    toothed 2.    L.    glandulosa. 

Rays  yellow   (rarely  white-edged) 3.   L.  elegans. 

Hairs  of  pappus-bristles  straight   (no  woolly  inner  ones). 
Rays  wholly  white. 

Rays  conspicuous,   much   exceeding t  the   disk;   interior   plains 2.   L.  glandulosa. 

Rays  inconspicuous,  scarcely  exceeding  the  disk;  seashore 4.  L.  carnosa. 

Rays   yellow,   or   yellow   and   white    (herbage   hispid,   the   stems   brown-spotted  at   the 
base  of  the  bristles). 

Rays  short  (1  to  2  or  3  lines  long) 5.    L.  hieracioides. 

Rays  showy  (5  lines  long  or  more)  and 

Yellow;    pappus-bristles  twice  as  long  as  the  soft  basal  hairs.. 6.    L.  gaUlardioidcs. 
White,  yellow  below  the  middle;    pappus-bristles  scarcely  exceeding  the  soft  hairs. 

7.  L.  nemorosa. 
B.  Pappus  consisting  of  naked  bristles. 

Bracts  of  involucre  denticulate-ciliate  on  the  margin  at  base;  rays  yellow,  white-tipped.... 

8.  L.  platyglossus. 

C.  Pappus,  when  present,  consisting  of  flattened  awns  or  paleae  instead  of  bristles. 

Bracts  of  the  involucre  denticulate  or  ciliate  on  the  basal  margins  where  folded  around 
the  achene. 
Heads  erect;  rays  yellow,  white  or  glabrous  at  summit. 

Achenes  of  both  disk  and  ray  glabrous;  pappus  none 9.  L.  chrysanthemoides. 

Achenes  of  disk  pubescent  or  hairy;   pappus  present. 

Leaves  ciliate;    pappus-paleae  unequal 10.    L.   calliglossa. 

Leaves  not  ciliate;    pappus-paleae  about  equal 11.   L.   fremontii. 

Heads  nodding  in  bud  and  fruit;  rays  yellow 12.  L.  nutans. 

1.  L.  hispida  Greene.  Diffusely  branched  from  the  base,  1  ft.  high  or  less; 
herbage  densely  hispidulous  throughout;  leaves  narrow,  all  entire;  heads  small; 
rays  white,  inconspicuous;  pappus-bristles  10,  slender,  bearing  copious  short 
interlaced  hairs. — (Blepharipappus  hispidus  Greene.) 

Mt.  Diablo  and  Kern  Co.,  ace.  to  Greene.     Probably  a  variety  of  the  next. 

2.  L.  glandulosa  (Hook.)  H.  &  A.  Commonly  branching  from  the  base, 
8  to  12  or  14  in.  high;  leaves  and  stems  (particularly  near  the  heads)  with 
scattered  or  abundant  stipitate  dark  glands;  leaves  lanceolate  or  linear,  the 
lower  pinnatifid  or  toothed,  the  upper  entire;  involucre  41/£  lines  broad;  rays 
8  to  10,  pure  white,  6  or  7  lines  long;  pappus  bright  white,  the  bristles  10  to 
12,  with  straight  hairs  towards  the  base  outside  and  woolly  tangled  hairs 
inside;  achenes  1%  to  2*/2  lines  long. — (Blepharipappus  glandulosus  Hook.) 

Antioch,  north  to  British  Columbia  and  south  to  Southern  California.  Apr. 
Var.  HETEROTRICHA  Hall.  Often  rough-hispid;  rays  10  to  18;  inner  woolly 
hairs  of  pappus  wanting. — Sandy  fields:  Lake  Co.  (ace.  to  Greene);  San 
Joaquin  Valley.      (Blepharipappus  glandulosus  var.  heterotrichus  Jepson.) 

3.  L.  elegans  (Nutt.)  T.  &G.  Simple  or  diffuse,  8  to  11  in.  high; 
herbage  short-hispid;  the  stems  often  brown-dotted;  stipitate  glands  small  and 
scattered;  leaves  linear,  the  lower  pinnately  toothed  or  parted;  rays  yellow,  6 
to  8  lines  long,  sometimes  white-edged;  pappus  white,  the  villous  hairs  copious 
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but  much  shorter  than  the  awn-like  bristles. — (Blepharipappus  elegans  Greene.) 
Montane:  Ukiah;  Calistoga;  Southern  California. 

4.  L.  carnosa  T.  &  G.  Beach  Layia.  Diffusely  branched,  5  to  9  in. 
high,  somewhat  pubescent,  scarcely  at  all  glandular;  leaves  about  */*  in.  long, 
succulent,  spatulate  to  linear-oblong,  toothed,  the  rameal  rarely  toothed;  rays 
%  line  long;  pappus-bristles  23  to  28,  sparsely  plumose  with  straight  soft  hairi; 
bracts  of  the  receptacle  ciliate;  disk-achenes  thickly  covered  with  short  hairs.— 
(Blepharipappus  carnosus  Greene.) 

Scabeach  sands  from  Humboldt  Co.  to  Monterey  and  southward.  Ray- 
achenes  pubescent,  ace.  to  Gray;  glabrous  in  Pt.  Reyes  specimens  collected  by 
Parry. 

5.  L.  hieracioides  (DC.)  II.  &  A.  Coarse  erect  plant,  2  to  3  ft.  high;  stem 
mostly  simple  below  and  branching  above,  hispid  with  hairs  arising  from 
dark  spots;  lower  leaves  oblong,  2  to  4  in.  long,  3  to  9  lines  wide,  laciniate- 
dentate,  usually  somewhat  narrowed  at  base;  upper  leaves  broadest  at  the  ses- 
sile base,  the  teeth  fewer  and  mostly  towards  the  apex;  heads  5  to  6  lines 
broad;  rays  yellow,  short,  little  exceeding  the  disk;  pappus-bristles  about  15. — 
(Blepharipappus  hieracioides  Greene.) 

Oakland  and  Berkeley  hills,  on  wooded  slopes,  north  to  Mendocino  and  south 
to  Santa  Barbara.     May. 

6.  L.  gaillardioides  H.  &  A.  Rather  freely  branching,  8  in.  high  or  more, 
hispid,  the  stems  dark-dotted;  leaves  more  or  less  laciniate-pinnatifid,  or  the 
upper  entire;  heads  larger  than  in  B.  hieracioides;  rays  orange-yellow,  5  to  9 
lines  long;  pappus  dull  white  or  rusty,  the  bristles  15  to  20,  twice  as  long  as 
the  soft  basal  hairs. — (Blepharipappus  gaillardioides  Greene.) 

Mendocino  Co.  to  the  upper  San  Joaquin  Valley. 

7.  L.  nemorosa  (Greene)  Jepson,  n.  comb.  Slender,  usually  sparingly 
branched  above,  1  to  2  ft.  high,  hispidulous;  leaves  narrowly  or  broadly  linear, 
entire  or  sparingly  dentate;  heads  the  size  of  the  preceding;  rays  white,  pale 
yellow  below  the  middle;  pappus-bristles  short,  little  or  not  at  all  surpassing 
the  abundant  soft  brown  hairs. — (Blepharipappus  nemorosus  Greene.) 

Mt.  Tamalpais;  Oakland  Ilills;  Moraga  Valley;  Mt.  Diablo.  May -June. 
Perhaps  too  near  the  preceding. 

8.  L.  platyglossa  Gray.  Tidy  Tips.  Stem  simple  or  more  commonly 
branching  below,  erect  or  sometimes  diffuse,  9  to  16  in.  high;  herbage  short- 
hirsute  and  stipitate-glandular;  leaves  linear  and  entire  or  the  lower  com- 
monly pinnatifid  into  short  linear  or  oblong  lobes ;  peduncles  turbinate-thiekened 
beneath  the  head;  involucral  bracts  linear,  denticulate-ciliate  on  the  lower 
half;  rays  13.  5  to  6  lines  long,  sulphur-yellow,  the  tips  white;  disk-achenes 
somewhat  flattened,  1%  lines  long,  densely  clothed  with  upwardly  pointing 
silky  hairs;  pappus-bristles  15  to  20,  nearly  as  long  as  the  corolla. — (Blephari- 
pappus platyglossus  Greene.) 

Valleys  and  plains,  common  in  the  Coast  Ranges  and  in  the  Sacramento  ami 
San  Joaquin  valleys,  south  to  San  Diego.     Apr.-May. 

L.  pkxtachaeta  Gray.  The  only  other  species  with  naked  bristles;  rays 
golden  yellow;  bristles  5,  sometimes  fewer. — Sierra  Nevada  foothills. 

9.  L.  chrysanthemoides  (DC.)  Gray.  Habit  and  aspect  of  B.  platyglossus 
or  of  B.  douglasii ;  flowers  and  heads  the  same;  achenea  entirely  glabrous, 
broader,  without  a  disk  at  summit,  the  corolla  covering  the  top  of  the  ovary: 
pappus  none. — (Blepharipappus  chysanthemoides  Greene.) 

Common  about  San  Francisco  Bay:   Millbrae,  San  Mateo  Co. 

10.  L.  calliglossa  Gray.     Comparatively  glabrous,  the  stems  for  the  most 
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part  puberulent  only  above  and  the  leaves  merely  finely  ciliate;  lower  leaves 
pinnately  parted  or  lobed,  upper  entire;  achenes  villous-pubescent  or  partly 
glabratc;  chaffy  bracts  to  most  of  the  disk-flowers  as  also  in  the  next;  pappus 
of  about  10  to  18  unequal  and  rigid  subulate  awns,  which  arc  somewhat 
scabrous  or  slightly  hirsute  near  the  dilated  base,  the  marginal  ones  rather 
Bhorter  than  the  corolla,  the  smaller  hardly  half  as  long. —  (Calliglossa  douglasii 
H.  &  A.     Blepharipappus  douglasii  Greene.) 

Common  around  San  Francisco  Bay.  Var.  oligochaeta  Gray.  Leaves  less 
lobed;  pappus  of  only  2  slender  (and  often  short)  marginal  awns  or  with 
some  intervening  rudiments. — Conn  Valley,  Napa  Co. ;  Santa  Kosa.  May. 
(Blepharipappus  douglasii  Greene  var.  oligochaetus  Greene.) 

11.  L.  frcmontii  (T.  &  G.)  Gray.  About  1  ft.  high,  minutely  pubescent; 
leaves  mostly  pinnately  parted,  not  ciliate;  pappus-paleae  ovate-  to  oblong- 
lanceolate,  tapering  into  a  subulate  awn,  nearly  equaling  the  corolla,  the  margin 
entire,  accompanied  by  some  long-villous  free  hairs. — (Blepharipappus  fre- 
montii  Greene.) 

Upper  Sacramento  Valley  southward  to  the  San  Joaquin. 

12.  L.  nutans  .Jepson,  n.  comb.  Low,  5  to  7  in.  high,  the  branches  slender 
and  divergent;  herbage  hirsute,  especially  the  leaves,  the  steins  reddish  brown; 
leaves  linear,  all  entire,  the  lower  pairs  opposite;  peduncles  somewhat  stipitate- 
glandular;  heads  erect  in  flower,  nodding  in  bud  and  fruit;  rays  5  to  7,  yellow, 
2y2  to  3%  lines  long;  achenes  IVj  lines  long,  hispidulous;  pappus-bristles  nar- 
rowly lanceolate,  acuminate,  8  to  10,  unequal,  with  barbellate  margins. — (Ble- 
pharipappus nutans  Greene.) 

Mountain  slopes:  Napa  Range;  Mt.  Hood  Range.     May.     Excellent  species. 

53.    LAGOPHYLLA   Nutt. 

Soft-villous  or  hirsute  annuals  with  rigid  and  brittle  stems,  in  ours  usually 
becoming  naked  below  by  the  early  falling  of  the  lower  leaves.  Leaves  alternate 
or  the  lower  opposite,  mostly  entire.  Flowers  pale  yellow.  Heads  small,  sub- 
tended by  foliaceous  bracts.  Bracts  of  the  involucre  5,  thin-herbaceous,  flat 
on  the  back,  with  margins  at  base  infolded  and  completely  enclosing  an 
obcompressed  achene,  with  which  it  is  deciduous.  Receptacle  small  and  flat, 
bearing  about  5  perfect  disk-flowers,  these  surrounded  by  a  single  row  of  dis- 
tinct chaffy  bracts.  Rays  cuneate,  palmately  3-cleft.  Ray-achenes  obcom- 
pressed, obovate-oblong,  smooth,  nearly  straight,  pointless;  disk-achenes  slender, 
sterile.  Pappus  none.  Bracts  and  glabrous  achenes  all  deciduous  at  maturity. 
(Greek  lagos,  a  hare,  and  phullon,  leaf,  the  upper  leaves  sometimes  copiously 
villous  on  the  margin.) 

1.  L.  ramosissima  Nutt.  Stem  simple,  at  length  paniculately  very  much 
branched;  leaves  (especially  the  upper)  silky-hirsute  with  soft  hairs,  the  short 
ones  subtending  the  heads  densely  villous-ciliate;  lower  leaves  oblanceolate  or 
linear-lanceolate,  often  narrowed  at  base  to  a  slender  petiole,  1  to  2ty  in.  long, 
often  becoming  concave  or  involute  when  dry;  heads  almost  sessile,  crowded  on 
the  leafy  branchlets;  rays  barely  exserted,  pale  yellow;  fertile  achenes  cari- 
nately  1-nerved  down  the  inner  face. 

Common  on  dry  hills  and  plains  in  the  Coast  Ranges  (Solano  Co.,  Napa 
Valley,  Healdsburg,  Alameda  Co.).  Sierra  Nevada  foothills  and  Southern 
California.  Var.  concwcsta  Jepson.  Robust,  nearly  simple,  very  short 
branches,  1  to  1%  ft.  high  or  much  branched  and  nearly  3  ft.  high;  heads 
larger,  in  thick  glomerules. — North  ('oast  Ranges:  Mt.  Tamalpais;  Pleasant 
Valley,  Solano  Co.;  Lake  Co. 
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54.  HO.LOZONIA  Greene. 

Perennial  by  creeping  rootstocks.  Stems  slender  and  branches  almost  fili- 
form. Leaves  opposite  or  the  upper  alternate.  Heads  solitary,  on  slender  or 
filiform  peduncles,  without  leafy  bracts.  Flowers  white  or  rose-tinged;  rays  5. 
Bracts  of  the  involucre  5,  completely  enclosing  and  deciduous  with  the  obcom- 
pressed  ray-achcnes.  Bracts  of  the  receptacle  9  to  12,  connate  into  a  cup 
surrounding  the  few  disk-flowers.  Ray-achenes  crowned  with  a  small  saucer- 
shaped  pappus;  disk-achenes  with  a  pappus  of  2  slender  deciduous  paleae. 
(Greek  holos,  whole,  and  zonia,  zone,  the  bracts  completely  enclosing  the  ray- 
achenes.  ) 

1.  H.  filipes  (H.  &  A.)  Greene.  Stems  often  paniculately  branching,  1*4 
to  2%  ft.  high;  leaves  linear,  canescent  or  villous,  those  of  the  filiform 
branchlets  oblong  with  marginal  short-stipitate  glands;  involucre  loosely  vil- 
lous; bracts  of  receptacle  chaffy. — (Lagophylla  filipes  Gray.) 

North  Coast  Ranges:  Mt.  Tamalpais;  Sonoma  Co.;  Napa  Range;  Sierra 
Nevada;  Mariposa  Co.;  Calaveras  Co.;  El  Dorado  Co.  July- Aug.  Lowest 
leaves  linear  or  somewhat  lanceolate,  commonly  with  1  to  3  small  teeth  on  each 
side,  1  to  4  in.  long;  upper  entire,  glabrate  in  age. 

55.  ACHYRACHAENA  Schauer. 

Soft-pubescent  annual  with  narrow  leaves,  the  lower  opposite.  Involucre 
oblong-campanulate,  its  bracts  lanceolate,  herbaceous,  each  enfolding  a  ray- 
achene.  Bracts  of  the  receptacle  membranous,  in  a  single  outer  series.  Recep- 
tacle low-convex,  naked.  Flowers  golden  yellow,  aging  into  reddish  brown. 
Ray-flowers  5  to  8,  little  exceeding  the  disk,  their  ligules  short  and  broad, 
palmately  3 -cleft.  Achenes  linear-clavate,  all  the  ribs  or  the  alternate  scabrous. 
Disk-achenes  with  a  pappus  of  about  10  silvery  scales,  the  outer  as  long  as  the 
achene,  the  inner  nearly  twice  as  long.  (Greek  achuron,  chaff,  and  Latin 
achaenium,  an  achene,  on  account  of  the  very  chaffy  pappus  borne  on  the  fruit.) 

1.  A.  mollis  Schauer.  Blow- wives.  Erect,  simple  or  branching,  9  to 
18  in.  high,  pilose- pubescent ;  branches  more  or  less  peduncle-like,  each  1- 
headed;  leaves  linear,  entire  or  serrulate,  5  in.  long  or  less;  heads  in  flower 
%  in.  high,  in  fruit  expanding  and  forming  a  globose  cluster  iy2  in.  broad; 
paleae  of  the  achenes  also  expanding  or  diverging  rotately. 

Abundant  in  adobe  soil  of  the  plains  and  valleys:  Sierra  Nevada  foothills; 
San  Joaquin  Valley;  Sacramento  Valley;  ('oast  Ranges;  Southern  California. 
Readily  recognized  in  fruit  by  its  expanded  heads  of  black  achenes  with  their 
silvery  pappus.   Ray-flowers  sometimes  absent.    Apr.-May. 

Tribe  7.    Heliantheae.     Sunflower  Tribe. 

56.  ECLIPTA  L. 

Low  weak  riparian  herb  with  opposite  leaves  ami  white  flowers.  Heads  soli- 
tary in  the  upper  axils,  the  peduncles  long  or  very  short.  Involucre  broad,  its 
bracts  herbaceous  anil  in  about  2  series.  Bracts  of  the  receptacle  awn-like. 
Rays  short.  Disk-flowers  perfect  and  fertile,  their  corollas  4-toothed.  Achenes 
thick,  those  of  the  ray  :*-sided,  those  of  the  disk  compressed.  Pappus  none 
or  of  a  few  short  teeth.  (Greek  ekleipta,  wanting,  on  account  of  the  absence 
of  the  pappus.) 

1.  E.  alba  Hassk.  Decumbent,  1  or  2  ft.  high;  leaves  lanceolate  or  oblong- 
lanceolate,  sparingly  serrulate,  sessile  or  the  lower  short-petioled  with  a  strigose. 
pubescence;  disk-achenes  at  length  corky-margined. 

Shores  of  islands  in  the  lower  Sacramento  River.    Sept. 
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57.  BALSAMORRHIZA  Hook.  Balsam  Root. 
Low  perennials  with  thick  t erebi nth ine -seen ted  roots,  crowned  by  a  tuft  of 
radical  leaves  and  several  naked  or  few-leaved  stems,  bearing  solitary  heads 
of  yellow  flowers.  Outer  bracts  of  the  broad  involucre  foliaceous.  Ligules  with 
a  distinct  tube.  Achenes  destitute  of  pappus,  those  of  the  disk  4-sided.  (Greek 
balsa. in  on,  balsam,  and  rhiza,  root.) 

1.  B.  hookeri  Nutt.  Herbage  caneseent  with  fine  short  hairs;  leave*  7  to 
10  in.  long,  pinnately  divided,  the  divisions  serrate  or  again  pinnately  divided; 
scapes  equaling  or  exceeding  the  leaves,  bearing  solitary  heads;  bracts  of  the 
involucre  oblong  -Ian  ceo  late ;  bracts  of  the  receptacle  linear,  acuminate,  the  outer 
with  green  tips;  heads  2  to  2%  in.  broad,  including  the  ample  rays. 

Santa  Barbara,  San  Martin  (Santa  Clara  Co.)  and  the  Oakland  Hills  through 
the  Coast  RangeB  to  Tehama  Co.,  and  north  to  Washington.  Rare  in  our  dis- 
trict.   May. 

58.  WYETHIA  Nutt. 

Perennial  herbs.  Root  very  stout,  crowned  by  a  short  caudex  which  bears  a 
tuft  of  ample  leaves  and  several  simple  1 -headed  stems.  Leaves  mostly  entire, 
tbe  cauliue  mostly  few  and  smaller.  Heads  large.  Involucre  hemispherical  or 
campanulate,  its  bracts  in  2  or  3  series,  the  outermost  often  foliaceous  and 
much  enlarged,  the  innermost  small  and  bract-like.  Receptacle  flat  or  nearly 
so,  its  bracts  rigid,  linear  or  lanceolate,  either  flatfish  or  partially  folded 
around  the  achenes.  Flowers  yellow,  both  ray  and  disk  fertile,  the  latter  per- 
feet;  ligule  of  ray-corollas  elongated  and  very  conspicuous.  Branches  of  tbe 
style  in  perfect  flowers  produced  into  subulate-filiform  hispid  appendages. 
Aehene  prismatic- quadrangular.  Pappus  firm  and  persistent,  consisting  or  a 
crown  of  unequal  scales,  or  with  rigid  awns  at  the  angles.  (Capt.  Nath.  J. 
Wyeth,  with  whom  JJuttall  crossed  the  continent  in  the  early  part  of  the  16th 
century.) 
Leaves  elongated-lanceolate,  the  eauline  sessile;  outer  bract!  of  the  involucre  not  foliaceous, 

little  or  not  si   ;ill  sur,i;is«nB   the   Jisk 1.    W.  angiiitifelia. 

Leaves    elongated-oblong   or    ovale,    the   eauline    shnrH.nii.lnl;    invuhi.-re    foliaceous,    the 
outer  bracts  spreading  and  commonly  much  ■urpaning  the  disk. 

Herbage  minutely  or  even  floccose  tomentose 2.   W.  htltxioidil. 

Herbage  perfectly  glabrous,  glandular  iiubeiccnt  and  rougliish 3.  W.  glabra. 

!.  W.  angustifolia  Nutt.  Stems  1  to  2  ft.  high,  hirsute;  herbage  green; 
leaves  elongated -lanceolate,  acuminate  at  both  ends,  occasionally  serrulate,  the 
radical  and  lower  ones  V-i  to  1  ft.  long,  the  upper  sessile  and  smaller;  heads 
naked,  i.  e,,  not  leafy  at  tbe  base,  the  bracts  of  the  involucre  numerous,  broadly 
linear  or  lanceolate,  loose,  ciliate  with  villous  or  hirsute  hairs;  achenes  minutely 
pubescent  at  summit,  3  lines  long,  bearing  1  or  2  (or  those  of  the  ray  3  or  4) 
stout  minutely  hirsute  awn*,  with  some  very  short  intervening  chaffy  scales,  all 
more  or  less  united  at  base,  rarely  awnlms. 

Common  on  the  plains  and  low  hills:  Monterey  Co.;  Han  Mateo  Co.;  San 
Francisco  Ik).;  Oakland  Hills;  Mt.  Diablo;  Nolano  Co.  and  northward  to  Shasta 
Co.   The  green  shoots  are  eaten  raw  by  the  Hupas. 

2.  W.  belenioides  Nutt.  One  to  2  ft.  high,  soft- tomentose,  almost  glabrous 
in  age;  radical  leaves  ]  tn  2  ft.  long,  4  to  H  in.  wide,  acute  at  base  and  apex, 
often  undulate,  long-pet  iolid  ;  caiiltne  leaves  itiiich  ■im.illcr,  inure  commonly  ob- 
lung-ovate;  heads  3  in.  broad,  including  rays,  mostly  leafy  at  base;  outer  scales 
of  the  involucre  ovate-lanceolate  or  ovate,  sometimes  toothed;  pappus  and 
upper  portion  of  achenes  slightly  pubescent,  at  least  when  young. 

Common  in  the  Coast  Range  hills:  San  Luis  Obispo  Co.;  Oakland  Hills; 
Antioeh;  Vaca  Mts.,  etc.   Apr.- May. 
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3.  W.  glabra  Gray.  Mule-ears.  Green  and  glabrous  throughout,  minutely 
resinous-glandular  or  viscid,  and  scabrous,  at  least  when  dry;  loaves  as  in  the 
preceding,  or  broader  and  obtuse,  sometimes  toothed,  rarely  undulate;  achenes 
and  pappus  glabrous. 

Marin  Co.;  San  Mateo;  Antioch;  San  Joaquin  Valley.  Less  common  than  no. 
2  and  scarcely  differing  except  in  surface  character  of  the  leaves  and  stems. 

59.  HELIANTHUS  L.  Sunflower. 

Stout  coarse  herbs  with  petioled  simple  leaves,  yellow  mostly  entire  rays  an«l 
brownish  or  purplish  disk.  Leaves  (all  but  the  lower  or  lowest)  alternate. 
Heads  large,  solitary  on  the  ends  of  the  branches  or  in  terminal  corymbs. 
Bract*  of  the  involucre  imbricated.  Receptacle  flat  or  convex,  its  bracts  per- 
sistent and  embracing  the  4-sided  achenes.  Pappus  of  pointed  paleae  borne 
at  the  angle  of  the  achene,  often  with  very  small  intervening  scales,  all 
deciduous.  (Greek  helios,  sun,  and  anthos,  flower,  the  heads  turning  toward 
the  sun.) 

Annuals;    heads   terminal   on   the   branches. 

Hracts    of    the    involucre    ovate 1.    H.    annuvs. 

Bracts   of  the    involucre   lanceolate   or   oblong-lanceolate. 

Stems    scabrous;    awn    of    the    chaffy    bract    equaling    the    disk-flowers 

2.    H.     bolattJcn. 
Stems  often  hirsute,   particularly  near  the  heads;   awn  of  the  chaffy  bract  surpassins 

the  disk-flowers '. 3.     H.  cutis. 

Perennial;  heads  corymbose-paniculate  at  the  summit  of  the  simple  stem;  bracts  with  long 
spreading    tail-like    tips 4.    //.    calif  amicus. 

1.  H.  annuus  L.  Common  Sinflower.  Stems  erect  and  simple  or  more 
or  less  branching,  2  to  5  ft.  high ;  herbage  rough-hispid ;  leaves  deltoid-ovate, 
serrate,  the  uppermost  narrow  and  often  entire;  bracts  of  the  involucre  ovate. 
Blenderly  acuminate;  disk  1  in.  in  diameter,  more  or  less;  rays  1  to  1V_»  in.  long. 

Plains  of  the  San  Joaquin  and  Sacramento  valleys,  first  appearing  in  low 
places  along  country  roads.    July-Sept. 

2.  H.  bolanderi  Gray.  Stems  erect  or  diffusely  branching.  1  to  3  ft.  high, 
scabrous-hispid;  leaves  ovate-  to  oblong-lanceolate,  serrate  or  entire;  rays  S 
lines  long,  toothed  at  apex;  disk  purple,  9  or  10  lines  broad;  bracts  of  the 
involucre  hirsute,  oblong-lanceolate,  attenuate  or  acuminate;  bracts  of  recep- 
tacle chaffy,  3-toothcd,  the  middle  tooth  much  longer  and  awn-like. 

Abundant  in  low  grain  fields  of  the  Sacramento  Valley,  thence  westward  to 
the  coast.    Aug.-Sept. 

3.  H.  exilis  Gray.  Slender,  often  unbranched,  1  to  2  ft.  high;  leaves  ovate- 
lanceolate  to  linear-lanceolate;  peduncles  often  hirsute-villous  beneath  the  heads; 
bracts  of  the  involucre  lanceolate,  hairy  on  the  lower  half;  rays  fi  or  7  lines 
long;  awn-tip  of  the  chaffy  bract  surpassing  the  disk-flowers. 

Common  in  valleys  about  Clear  Lake  and  on  the  Sacramento  Valley  plains. 
Aug. 

4.  H.  calif ornicus  DC.  Steins  from  somewhat  tuber-like  roots.  4  to  11  ft. 
high;  leaves  from  oblong  to  narrowly  lanceolate,  some  of  the  lower  ovate, 
minutely  hispidulous,  5  to  9  in.  long  including  the  petiole,  the  lower  opposite, 
the  upper  alternate,  the  larger  3-ribbed;  heads  %  in.  high,  in  a  terminal  corym- 
bose panicle;  chaffy  bracts  of  the  receptacle  obtuse;  bracts  of  the  involucre 
lanceolate,  tapering  into  long  spreading  tail-like  tips;  rays  about  15  to  20,  1 
in.  long  or  more;  achenes  rlattish,  glabrous;  pappus  of  2  or  3  lanceolate  chaffy 
paleae. 

Stream  beds  and  banks;  Coast.  Ranges  (Napa  Range,  Vaca  Valley,  Suisun 
Marshes,  Alameda,  San  Jose);  Sierra  Nevada;  Southern  California.   Sept. 
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60.  HELIANTHELLA  T.  &  G. 

Low  nearly  acaulcscent  perennial  herbs.  Leaves  entire,  chiefly  radical,  the 
reduced  amlinc  mostly  opposite.  Flowers  yellow.  Heads  large,  solitary,  long- 
pedunclcd.  Involucre  hemispherical,  its  bracts  linear  lanceolate  and  loo.-u.dy  im- 
bricated, the  outer  mostly  foliaceous  and  attenuate-acuminate,  the  innermost 
shorter  and  chaff-like.  Receptacle  tlat  or  convex,  its  bracts  embracing  the 
achpnen.  \ehonos  commonly  compressed,  with  thin  or  margined  edges  and 
emargiuale  aumniit.  Pappus  an  awn  or  chaffy  tooth  from  each  margin,  and 
usually  with  very  small  inleiuu-dtatc  scales.     (I)imiuutive  of  Helianllius.) 

1.  H.  californica  (iray.  Steins  slender,  1  to  2  ft.  high,  occasionally 
branched;  herbage  minutely  scabrous;  leaves  ovale  to  oblong- lanceolate, 
tapering  into  petioles;  rays  '/j  to  1  in.  long,  usually  little  longer  than  the 
involucre;  bracts  of  receptacle  obtuse;  achenes  obuvatc,  smooth,  glabrous 
and  narrowly  margined,  minutely  ciliate  when  young  ouiy  near  the  summit; 
pappus  of  two  teeth  and  a  crown  of  minute  scales,  the  whole  sometimes  obso- 
lete at  maturity. 

Higher  mountain  ridges:  Coast  Ranges  (Contra  Costa,  Marin,  Napa  and 
Solano  cos.  and  northward  to  Mt.  Shasta) ;   Sierra  Nevada.    May. 

61.  BIDENS  L.    Bub  Marigold. 

Herbs  (ours  annual),  with  opposite  leaves  and  yellow  flowers.  Heads  many- 
flowered;  rays  3  to  9,  neutral.  Involucre  double,  the  outer  bracts  linear-oblong, 
foliaeeous,  the  inner  elliptic  to  ovate,  membranous.  Achenes  somewhat 
flattened  parallel  with  the  scales  of  the  involucre  or  slender  and  4-sided,  those 
of  the  disk  crowned  with  2,  3,  or  4  rigid  persistent  rotrorsely  barbed  awns. 
(Latin  bidens,  2-toothod.) 
Leaves  simple;  rays  3  to  9,  conspicuous;  achenes  downwardly  barbed  on  the  margin;  rays 
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1.  B.  chrysanthemoides  Michx.  Bur  Marigold.  Often  decumbent  at  base, 
1  to  3  or  even  4  ft.  high,  glabrous;  leaves  iauceolate,  usually  tapering  at  the 
base,  evenly  serrate,  more  or  less  connate  at  base,  7  in.  long  or  loss;  outer 
involucre  rather  longer  than  the  inner,  much  surpassed  by  the  oval  golden 
brown  rays,  these  1  in.  long  or  more ;  disk  brownish ;  heads  in  fruit  erect, 
seldom  slightly  nodding;  achenes  flat  or  flatfish,  euneate,  distinctly  carinate  on 
the  sides  and  retroreely  hispid  on  the  marginal  angles;  awns  2  or  3,  retrorsely 
barbed. 

Low  wet  ground:  Alvarado  marshes;  lower  Sacramento  River.  Sept.-Oct. 
Var.  NASiill  Jepson.  Leaves  minutely  serrate  or  almost,  entire,  somewhat 
fleshy,  some  of  the  upper  often  very  broad  at  base  but  rarely  clasping;  achenes 
slightly  contracted  at  summit. — San  Francisco,  aec.  to  Wiegand. 

2.  B.  cernua  L.  Smaller  Bur  Marigold.  Stems  8  to  20  in.  high,  glabrous 
or  setulose-hispid ;  leaves  oblong- lanceolate,  rather  irregularly  serrate,  mostly 
not  connate;  outer  involucral  bracts  exceeding  the  disk,  spreading,  foliaceous; 
rays  6  to  10,  mostly  light  yellow,  3  to  6  lines  long,  sometimes  none;  heads 
strongly  nodding  in  fruit;  achenes  4-anglcd  and  usually  4-awned. 

Less  common  than  the  last. 

3.  B.  frondoaa  L.  Bbjuaji-ticks.  Erect,  3  or  4  ft.  high,  glabrous  or  slight- 
ly pubescent;  leaves  3  to  5-divided,  the  divisions  or  leaflets  petiolulate,  lanee- 
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olate,  coarsely  toothed;   rays  1  to  5,  inconspicuous,  usually  shorter  than  the 
greenish  yellow   disk;    achenes   very   flat,   cuneate-oblong,  4   to   5    lines  long, 
dentate  on  the  margin  with  barbs  upwardly  pointed   (except  at  the  summit), 
2-awned;  heads  erect  in  fruit,  surpassed  by  the  outer  foliaceous  bracts. 
Lower  Sacramento  River;  very  common.    Sept. 

62.  LEPTOSYNE  DC. 

Perennials  with  thickened  fleshy  stems  or  ours  annuals  and  almost  acaules- 
cent.  Leaves  dissected  into  narrowly  linear  or  filiform  lobes.  Flowers  yellow, 
in  showy  heads  on  long  naked  peduncles.  Rays  several  or  numerous,  oblong 
or  obovate,  3-toothed  at  apex.  Involucre  double;  bracts  of  the  inner  series 
8  to  12,  erect,  membranous;  bracts  of  the  outer  series  5  to  8,  narrow,  loose 
and  foliaceous.  Receptacle  nearly  flat,  its  bracts  thin,  scarious,  linear  or 
lanceolate,  falling  with  the  fruit.  Achenes  flattened,  more  or  less  wing-mar- 
gined. Pappus  a  minute  ring  or  cup,  or  consisting  of  linear  paleae.  (Greek 
leptosune,  slenderness.) 

Achenes  alike  in   ray  anil  disk;  pappus  cup-shaped;   corolla-tul>e  without  a  hairy   ring 

1.     L.     stillmami. 
Achenes  of  2  different  shapes,  those  of  the  disk  long- villous:   pappus   paleaceous;   corolla- 
tube  with  a  hairy  ring  towards  the  summit 2.  L.   calliopstdca. 

1.  L.  stillmanii  Gray.  Nine  to  12  in.  high,  stoutish,  leafy  below  and  with 
manifest  branches;  leaf -divisions  1  line  broad;  involucre  commonly  somewhat 
hairy  at  base;  disk-corollas  beardless;  achenes  surrounded  by  a  thick  and 
corky  rugose  wing,  smooth  and  glabrous  on  the  back,  the  inner  face  sparsely 
papillose,  or  with  a  row  of  tubercles  on  the  median  ridge;  pappus-cup  either 
entire  or  2-lobed. 

Sacramento  Valley. 

2.  L.  calliopsidea  Gray.  Leafy,  with  less  scape-like  peduncles,  1  to  2  ft. 
high;  bracts  of  the  outer  series  of  the  involucre  broadly  ovate,  a  little  shorter 
than  the  narrowly  ovate  inner  ones,  commonly  1  in.  long,  %  in.  wide  and  15 
to  20-nerved;  ring  of  the  disk-corolla  pubescent;  achenes  of  the  ray-  and  outer 
disk-flowers  oval,  flat  and  glabrous;  disk -achenes  cuneate-oblong,  long- villous 
on  the  margins  and  inner  face;  pappus-paleae  2,  linear. 

Moist  hillsides  in  the  South  Coast  Ranges;  Southern  California. 

Tribe  8.    Ambrosieae.     Ragweed  Tribe. 

63.  IVA  L. 

Ours  coarse  herbs  with  thickish  alternate  (or  the  lower  opposite)  leaves  and 
small  nodding  heads  of  greenish  white  flowers.  Involucre  hemispherical,  its 
bracts  few  and  rounded.  Receptacle  with  chaff-like  linear  or  spatulate  bracts. 
Marginal  flowers  of  the  head  pistillate,  1  to  5  in  number,  their  corollas  tubular 
or  none.  Disk-flowers  perfect,  with  5-lobed  funnelform  corolla  and  undivided 
style.  Anthers  almost  distinct.  Achenes  flattened,  glabrous.  Pappus  none. 
(Said  to  be  named  after  Ajuga  iva  of  the  Mint  Family,  on  account  of  the 
similar  odor.) 

1.  I.  axillaris  Pursh.  Poverty  Weed.  Stems  many,  erect  from  a  de- 
cumbent or  prostrate  base,  6  to  10  in.  high;  leaves  narrowly  obovate,  varying 
to  lanceolate  or  linear,  entire,  sessile;  heads  solitary  in  the  axils,  short- 
peduncled,  surpassed  by  the  leaves;  bracts  of  the  involucre  united  into  a 
lobed  or  merely  toothed  cup. 

Alkaline  plains  and  borders  of  salt  marshes:  Coast  Ranges;  Sacramento 
Valley;  San  Joaquin  Valley;  Southern  California;  British  Columbia;  Nebraska. 
Aug.-Sept. 
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64.  AMBROSIA  L.  Rauwebd. 

Ours  a  coarse  homely  but  aromatic  perennial  herb  with  alternate  pinnatifid 
leaves  and  inconspicuous  greenish  unisexual  flowers.  Heads  of  starainate 
flowers  disposed  in  erect  catkin-like  racemes: — involucres  broadly  turbinate; 
receptacle  of  at  least  the  outer  flowers  with  slender  bracts ;  corollas  funnel- 
form,  S-lobed.  Heads  of  pistillate  flowers  in  the  axils  of  the  upper  leaves  at 
the  base  of  the  staminate  racemes: — involucres  oblong  or  turbinate,  closed,  con- 
taining but  a  single  flower;  corolla  none;  pappus  none;  fruit  an  achene-like  bur 
which  is  beaked  or  pointed  and  is  armed  near  the  top  with  a  single  row  of 
prickles.    (Ancient  Greek  name.) 

1.  A.  p  silos  tachya  DC.  Wehtkbn  Ragweed.  Stems  simple,  erect,  1,  2  or 
more  ft.  high,  from  slender  running  rootstocks;  herbage  pubescent  and  some- 
what strigose;  leaves  once  or  the  lower  twice  pinnatiflii;  fruit  an  obovoid 
•  turgid  bur,  mostly  solitary  in  the  axils,  bearing  4  protuberances  or  sometimes 
unarmed. 

i    the   Sacramento    Valley,    eastward    ami   southward; 
Cisco  Bay.   Sept.-Oct. 
65.     FRANSERIA  Cav. 

Branching  herbs,  ours  perennial,  sometimes  woody  at  the  base.  Leaves  chiefly 
alternate.  Habit,  flowers  and  inflorescence  as  in  Ambrosia.  Involucre  of  the 
pistillate  heads  closed,  1  to  4-cclled,  1  to  4-beakcd  or  pointed,  armed  with 
several  rows  of  prickles  and  in  fruit  becoming  a  bur.  (Ant.  Franser,  Spanish 
botanist.) 

Leaves   twice  or  thrice   pinnatifid   ot   pinnately   parted 1.   F.   bifinnatiSda. 

Leavei   <al  least  the  upper)   undivided  and   merely   serrate 2.    F.   chnmisaomi. 

1.  F.  bipinnatifida  Nutt.  Stems  procumbent,  herbaceous,  2  or  3  ft.  long, 
somewhat  hirsute;  leaves  twice  or  thrice  pinnatcly  parted  into  oblong  lobes, 
catiescent  or  almost  silky;  spikes  dense;  bur  narrowly  ovate,  armed  with  thick 
somewhat  flattened  spines,  some  of  which  are  curved  at  the  tip. 

Common  on  sandy  seabeaehes  along  the  coast,  and  also  at  Alameda  and 
West  Berkeley.    Aug.Oct. 

2.  F.  chamiasonis  Less.  Habit  of  the  preceding;  leaves  narrowly  ovate 
or  obovate,  with  cuneate  base,  serrate,  or  the  lower  laciniate  or  incised;  bur 
thicker,  sparsely  hirsute,  the  spines  broader  and  channeled. 

Seabeaehes  along  the  coast;  less  common. 

66.  XANTHIUM  L. 

Coarse  (by  some  called  vile)  annual  weeds  with  widely  branching  and  very 
stout  stems.  Leaves  alternate,  toothed  or  lobed,  petioled.  Heads  unisexual, 
composed  of  greenish  flowers.  Staminate  heads  subglobose,  iu  a  terminal 
cluster: — involucre  of  several  distinct  narrow  bracts  in  a  single  row;  recep- 
tacle cylindrical;  flowers  many,  separated  by  the  bracts  of  the  receptacle; 
corolla  tubular.  Pistillate  heads  axillary,  below  the  staminate :— involucre 
closed,  forming  in  fruit  an  ovoid  or  oblong  Indurated  bur  covered  all  over  with 
hooked  prickles,  1  or  2-beaked,  2-celled,  each  cell  containing  1  flower;  corolla 
none;  pappus  none;  style  2 -cleft,  its  branches  exserted  through  the  beaks. 
(Greek  xanthton,  yellow,  from  its  yielding  a  hair-dye  of  that  color.) 

Leaves    deltoid-ovate:    .terns    not    .piny 1.    X.    canadtme. 

Leave,  lanceolate;   item,   bearing  spines  by  the   tides  of  Ihc  leaves 2.  X.  ifiBOj-m. 
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incised,  often  distinctly  3-lobed,  rough,  hispidulous  and  green  both  sides,  3 
to  4  in.  long,  on  petioles  nearly  as  long;  bur  %  to  1  in.  long,  thick,  pubescent 
or  glandular  between  and  on  the  lower  part  of  the  crowded  prickles  and  bear- 
ing at  apex  a  pair  of  strong  beaks  hooked  or  incurved  at  tip. 

Naturalized  weed,  native  of  the  eastern  United  States,  exceedingly  abun- 
dant in  low  or  marshy  lands,  often  covering  hundreds  of  thousands  of  acres. 
Flowering  in  summer  and  fruiting  in  autumn.  V.  K.  Chesnut  reports  that  the 
seedlings  have  been  fatal  to  hogs. 

2.  X.  spinosum  L.  Spiny  Clotbur.  Stems  puberulent,  much  branched; 
leaves  lanceolate  or  ovate-lanceolate,  acute  or  acuminate,  2  or  3-lobed  or  -cut, 
or  the  upper  entire,  narrowed  at  base  into  a  short  petiole,  green  above,  white- 
pubescent  beneath,  2  to  5  in.  long;  by  the  sides  of  the  leaves  are  borne 
yellowish  3-pronged  spines  1  in.  long;  corolla  pubescent  with  short  rusty  hairs; 
bur  narrowly  oblong,  %  in.  long,  sparsely  prickly;  beaks  inconspicuous,  only 
one  spinose. 

Naturalized  European  weed,  everywhere  a  common  summer  tenant  of  barn- 
yards and  neglected  fields.    Suspected  of  being  poisonous  to  cattle. 

Tribe  9.    Inuleae.     Everlasting  Tribe. 
67.  MICROPUS  L. 

Small  floccose-woolly  annuals  with  entire  leaves  and  scattered  several- 
flowered  discoid  heads.  Bracts  of  the  involucre  open,  scarious,  surrounding  the 
flower-bearing  bracts  of  the  receptacle.  Bracts  of  the  receptacle  conduplicate, 
tipped  with  a  scarious  appendage  and  almost  concealed  by  the  clothing  of  long 
loose  wool,  each  one  enclosing  a  pistillate  flower;  sterile  flowers  in  the  center 
mostly  naked.  Achenes  gibbous,  the  corolla  and  style  borne  laterally,  without 
pappus,  remaining  enclosed  in  the  cucullate  bracts  which  finally  fall  away 
from  the  receptacle.  (Greek  micros,  small,  and  pous,  foot,  in  allusion  to  the 
soft -woolly  heads.) 

Beak-like  tip  to   the   fruiting  bract  largely   scarious,   erect,   short 1.    M.    calif ornicus. 

Beak   of   the   fruiting   bract    wholly    hyaline,    in   anthesis   as    long  as   the    body 

2.   M,   amphiholus. 

1.  M.  californicus  F.  &  M.  Slender,  erect,  4  to  8  in.  high,  commonly 
branched  only  at  the  very  summit;  leaves  linear-oblong,  acuminate;  receptacle 
low,  with  several  scale-like  processes;  fruit-bearing  bracts  4  to  6\  at  length 
indurated,  the  surrounding  bracts  of  the  involucre  commonly  5;  these  orbicular 
or  ovate,  scarious,  with  a  green  spot  in  the  center;  staminate  flowers  about  3, 
the  corolla  filiform,  but  expanding  somewhat  toward  the  throat. 

Very  common  on  low  hills  or  valley  land  through  the  Coast  Ranges  and 
Sacramento  and  San  Joaquin  valleys  to  Southern  California.    Apr.-May. 

2.  M.  amphibolus  Gray.  Resembling  the  preceding  but  the  fruiting  bracts 
9  or  10  and  comparatively  thin  and  soft;  receptacle  elevated  or  oblong; 
staminate  flowers  subtended  by  linear  thin  chaff-like  bracts  and  with  a  pappus 
of  few  bristles. 

Walnut  Creek,  Contra  Costa  Co.,  Brewer. 

68.  STYLOCLINE  Nutt. 

Low  floccose-woolly  annuals  with  entire  leaves  and  terminal  discoid  heads  in 
small  clusters.  Pistillate  flowers  with  filiform  corolla,  their  bracts  ovate,  boat- 
shaped,  borne  on  a  slender  column-like  receptacle,  with  erect  hyaline  tip  and 
the  conduplicate  body  loosely  enclosing  the  achene;  pappus  none.  Sterile 
flowers  few  in  the  center,  their  bracts  plane  or  barely  concave  and  their  pappus 
caducous  or  none.  (Greek  stulos,  a  column,  and  kline,  a  bed,  on  account  of  the 
form  of  the  receptacle.) 
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Bracts  of  the  sterile  flowers  inconspicuous,  oblanceolate,   acute;   pappus  present 

1.    JS\    gnaphalioides. 

Bracts   about    sterile    flowers    ovate-lanceolate,    tapering    into    a    conspicuous    rigid    hooked 

cusp ;  pappus  none 2.  S.  filaginea. 

1.  S.  gnaphalioides  Nutt.  Loosely  white-woolly,  diffusely  branched,  the 
stems  4  to  9  in.  long;  leaves  broadly  linear  or  the  upper  oblong,  obtuse,  barely 
3  lines  long;  pistillate  (or  fertile)  flowers  numerous,  their  bracts  ovate,  nearly 
plane  on  the  upper  surface,  a  central  portion  at  the  base  produced  on  the 
lower  side  into  a  sac  enclosing  the  achene,  this  portion  firm,  the  remainder 
hyaline;  sterile  flowers  little  shorter  than  their  bracts,  with  rudimentary  ovary 
and  a  pappus  of  few  caducous  bristles. 

Stanislaus  Co.  to  Monterey  and  Southern  California.  Sac  woolly  on  lower 
side.   Sterile  flowers  little  shorter  than  their  bracts. 

2.  S.  filaginea  Gray.  Etect,  branched  from  the  base,  2  to  8  in.  high,  canes- 
cent  with  line  appressed  wool  which  is  later  flocculent;  cauline  leaves  narrowly 
linear  (%  line  wide),  those  involucrate  to  the  heads  much  broader;  fertile 
flowers  5  to  9,  their  bracts  boat-shaped,  firm  except  at  the  hyaline  tip,  smaller 
than  the  5  empty  bracts  which  surround  the  sterile  flowers  in  the  center;  empty 
bracts  somewhat  coriaceous,  tapering  into  a  rigid  incurved  hooked  cusp,  per- 
sistent, and  at  length  stellately  spreading. 

Mendocino  Co.;  Tehama  Co.;  Mt.  St.  Helena;  south  to  Southern  California 
and  north  to  Oregon.   Aspect  suggestive  of  Filago  californica. 

69.  PSILOCARPHUS  Nutt. 

Depressed  or  prostrate  white- woolly  annuals.  Leaves  opposite,  entire,  the 
uppermost  involucrate  around  the  small  sessile  globose  heads,  which  are  soli- 
tary in  the  forks  or  at  the  ends  of  the  branches,  or  some  clustered.  Heads 
discoid.  Bracts  clothed  with  soft  wool,  crowded  on  the  low  receptacle  and 
forming  a  globose  head;  each  bract  sac-like,  half-obcordate  or  obovate  in  side 
view,  hooded  and  rounded  at  the  top  with  the  apex  introrse  (turned  downward 
and  inward)  and  beaked  by  a  hyaline  appendage  or  scale.  Flowers  unisexual; 
pistillate  flowers  loosely  enclosed  in  the  sac-like  bracts,  with  filiform  corollas; 
staminate  flowers  few,  occupying  the  center  of  the  head  and  naked,  i.  e., 
destitute  of  enclosing  or  other  bracts.  Achenes  straight  or  slightly  curved. 
Pappus  none.    (Greek  psilos,  bare,  and  karphos,  chaff.) 

Involucrate  leaves  obspatulate,   3  or  4  times  longer  than   the   head 1.   P.   tenellus. 

Involucrate  leaves  oblong  to  lanceolate,  1  to  2  times  as  long  as  the  head 2.  P.  oreganus. 

1.  P.  tenellus  Nutt.  Prostrate,  the  forking  stems  forming  a  dense  mat  3 
to  10  in.  broad;  leaves  obspatulate,  mucronate,  4  to  8  lines  long;  heads  numer- 
ous, 2  lines  wide;  achene  about  %  line  long,  oblong  or  slightly  broader  toward 
the  summit. 

Valleys  and  low  hills:  Coast  Ranges;  Sacramento  Valley;  San  Joaquin  Val- 
ley; Southern  California.    Northward  to  Washington.    June. 

2.  P.  oreganus  Nutt.  var.  brevissimus  Jepson.  Dwarfish,  the  stems  pros- 
trate, several  to  many  from  the  base  but  mostly  simple,  1  to  5  in.  long;  leaves 
oblong  or  some  obspatulate,  obtuse  or  merely  acute,  the  involucrate  ones  partly 
concealing  the  heads;  heads  comparatively  few,  4  to  5  lines  broad,  more  loosely 
woolly  than  in  the  preceding;  staminate  flowers  about  7  or  8;  achene  cylin- 
drical or  slightly  clavate,  less  than  1  line  long. — (P.  brevissimus  Nutt.) 

Dry  beds  of  vernal  pools:    Solano  Co.  to  Santa  Clara  Co.    May -June. 

70.  EVAX  Gaertn. 

Dwarf  rigid  densely  woolly  annuals  with  entire   leaves.    Heads  with  disJr 
flowers  only;  pistillate  flowers  at  base  of  slender  columnar  receptacle,  the  mi 
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flowers  above,  all  subtended  but  not  enclosed  by  bracts.  Bracts  of  the  pistillate 
flowers  and  bracts  of  the  involucre  becoming  hardened,  persistent.  (An  Ara- 
bian chief  who  wrote  to  the  Emperor  Nero  about  simples.) 

Heads  mostly  scattered 1.   E.  sparsitiora. 

Heads   in   terminal   clusters 2.    E.   caulescent. 

1.  E.  sparsiflora  (Greene)  Jepson.  Erect,  1  to  4  in.  high,  simple  or  com- 
monly branching  from  the  base,  the  heads  in  the  axils,  scattered  along  the 
branches  or  slightly  glomerate  at  the  ends  of  the  branches;  leaves  spat u late, 
narrowed  to  a  very  slender  petiole,  4  to  7  lines  long;  bracts  of  the  receptacle 
woolly  on  back  and  rather  densely  long-hirsute  at  base,  especially  the  upper; 
staminate  flowers  in  center  about  4. 

Dry  sterile  soil:  Healdsburg;  Napa  Valley;  southward  to  Southern  Cali- 
fornia. 

2.  E.  caulescens  Benth.  Stem  simple  or  with  few  long  branches  from  the 
base,  2  to  8  in.  high;  heads  all  in  a  terminal  hemispherical  cluster,  %  in. 
broad  and  surrounded  by  a  whorl  of  •  many  leaves ;  leaves  spatulate-obovate, 
1  to  \%  in.  long,  the  cauline  similar  but  smaller. 

Sacramento  Valley.  Var.  humilis  .lepson.  One  or  2  in.  high,  the  heads 
crowded  on  the  short  central  stem  or  at  the  ends  of  the  very  short  horizontal 
branches  (none  in  the  axils),  the  close  clusters  subtended  by  rosu lately  ar- 
ranged leaves. — Antioch. 

71.  FILAGO  L. 

Low  woolly  annuals  with  entire  leaves  and  small  discoid  heads  in  capitate 
clusters.  Receptacle  hemispherical  or  conical,  its  summit  or  center  bearing 
a  cluster  of  fertile  and  sterile  flowers  with  rather  copious  capillary  pappus 
and  surrounded  by  a  series  of  scarious  or  chaff-like  bracts.  Base  of  recep- 
tacle bearing  several  pistillate  flowers  with  filiform  tubular  corollas,  the 
achenes  of  each  enfolded  in  a  concave  or  boat-shaped  bract,  and  destitute  of 
pappus.     (Latin  filum,  a  thread,  in  allusion  to  the  cottony  pubescence.) 

Leaves  oblong,  tapering  toward  the  base,  abruptly  acute  at  apex,  the  uppermost  sub- 
tending   and    often    not    surpassing    the    heads 1.    F.    calif  or  nica. 

Leaves  subulate  with  broadish  base,  the  uppermost  subtending  and  conspicuously  surpassing 
the  heads 2.   F.  galltca. 

1.  F.  calif ornica  Nutt.  Erect,  4  to  9  (or  sometimes  15)  in.  high,  leafy 
throughout,  the  leaves  3  to  9  lines  long;  heads  ovate,  2  lines  long;  receptacle 
convex,  rough  or  somewhat  bur-like;  marginal  bracts  8  to  10,  very  woolly, 
deeply  boat-shaped  and  somewhat  incurved  at  apex,  spreading  stellately  at 
maturity;  inner  bracts  oblong,  plane  or  merely  concave;  marginal  achenes 
smooth ;  central  achenes  dotted  with  shining  papillae. 

Dry  hills  throughout  the  State:  St.  Helena;  Mt.  Tamalpais,  etc.      May -June. 

2.  F.  gallica  L.  Five  or  6  in.  high;  leaves  mostly  exceeding  y2  in.,  those 
involucrate  to  the  heads  soft  but  straight  and,  in  appearance,  rigid;  recep- 
tacle nearly  flat;  heads  conical  and  somewhat  5-angled;  marginal  achenes 
completely  enclosed  in  the  at  length  indurated  base  of  the  bract. 

St.  Helena,  Jepson.    Introduced  from  Europe. 

72.  GNAPHALIUM  L.   Cudweed. 

Woolly  herbs  with  entire  sessile  or  decurrent  leaves.  Heads  discoid,  white, 
yellowish,  or  rose-tinted,  disposed  in  panicles,  corymbs,  or  spikes.  Receptacle 
flat  or  convex,  not  chaffy.  Bracts  of  involucre  scarious,  imbricated.  Pistillate 
flowers  in  several  series  with  filiform  corollas.  Central  flowers  perfect,  with 
tubular  5-lobed  corollas.  Pappus  a  single  series  of  capillary  bristles.  (Greek 
gnaphalon,  a  lock  of  wool,  these  plants  floccose- woolly.) 
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1.  G.  purpurewn  L.  Purple  Cudweed.  Stems  commonly  simple  and  erect 
from  a  slightly  decumbent  base,  4  tu  12  in.  high;  herbage  caneseont  with  a 
close  dense  coating  of  white  wool,  the  upper  surface  of  the  leaves  usually  early 
glabrate;  leaves  broadly  apatulate,  obtuse,  1  to  2  in.  long  and  7  lines  wide  or 
Icsb;  heads  crowded  in  a  spike-like  inflorescence  which  is  dense  and  oblong, 
or  more  elongated  and  more  or  less  interrupted;  heads  2  lines  loug;  involucre 
brownish  or  purplish;  nchenes  sparsely  scabrous. 

Open  ground,  frequent:  Napa  City;  Sausalito;  Fish  Ranch,  Contra  Costa 
Co.;    Berkeley;    San  Francisco;    Sierra  Nevada.     Annual  or  biennial. 

2.  G.  paluatre  Nutt.  Lowland  Cudweed.  Annual,  branching  from  the 
base,  3  to  8  in.  higb,  erect  or  ascending;  herbage  loosely  floccose  with  long 
wool,  more  or  less  deciduous  from  the  leaves;  leaves  nearly  all  spatulate,  or  a 
few  about  the  clusters  of  heads  oblong  or  lanceolate,  less  than  %  in.  to  1  in. 
long;  heads  in  small  clusters  at  the  ends  of  the  branches,  1  to  1>4  lines  high; 
bracts  of  the  involucre  linear,  with  white  obtuse  often  denticulate  tips. 

Common  in  stream  beds  and  low  lands:  Coast  Ranges;  Sacramento  Valley; 
San  Joaquin  Valley;  Sierra  Nevada;  Southern  California.  East  to  Wyoming 
and  north  to  Washington.  Var.  nakum  Jcpson.  Dwarf,  1  to  2%  in.  high; 
bracts  acute. — Dry  wooded  hills,  in  open  places:    St.  Helena. 

3.  G.  decurrens  Ives  var.  califomicum  Gray.  California  Everlasting. 
Biennial;  stem  stoutish,  2  or  3  ft.  higb,  corymboscly  branched  at  summit,  the 
branches  bearing  glomerules  of  large  heads  and  forming  a  broad  and  some- 
what flat-topped  inflorescence ;  herbage  soon  becoming  green  and  more  or 
less  glabrate  (except  ou  the  under  surface  of  the  leaves),  at  maturity  glandular 
and  balsamic  -seen  ted ;  lower  leaves  oblong  (Ms  to  1  in.  broad,  and  2  to  5  in. 
long),  diminishing  in  size  upwards  and  becoming  lanceolate,  all  obviously  de- 
current;  heads  roundish  or  broad,  3  lines  high  or  slightly  more,  the  involucre] 
bracts  white  or  in  age  rusty-tinged. 

Dry  wooded  hills  of  the  Coast  Ranges:  Lake  Co.;  Napa  Range;  Oakland 
Hills  and  southward  to  Southern  California.    May-.luly. 

4.  G.  ramosissimum  Nutt.  Pink  Everlasting.  Biennial,  2  to  5  ft.  high, 
the  stems  one  to  several  from  the  base,  ending  above  in  a  much  branched 
panicle  which  is  often  narrow  and  sometimes  virgate  and  frequently  more  than 
1  ft.  long;  herbage  glandular  and  very  sweet-scented;  leaves  at  length  green 
on  both  faces,  the  stern  more  or  less  arachnoid;  heads  narrowly  ovate  or 
turbinate,  2  lines  high,  reddish  or  pinkish. 

Wooded  hills  near  the  coast:  Mt.  Tamalpais;  Oakland  Hills  and  southward 
to  Southern  California;  also  in  the  Sierra  Nevada.   July-Sept. 

5.  G.  n lie roceph alum   Nutt.     White  Evebiasting.     Biennial;    stems  often 
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several  from  the  base  (1%  to  2*4  feet  high),  branching  above  into  an 
elongated  or  sometimes  broad  panicle;  herbage  very  bright  white  woolly, 
eppecially  when  young,  the  wool  persistent;  panicle  often  1  ft.  long;  heads 
small,  narrow,  2  lines  long,  disposed  in  rather  small  glomernles  or  clusters  at 
the  ends  of  the  branches  of  the  panicle;  bracts  of  the  involucre  ovate  or  oblong 
and  obtuse  at  apex,  or  the  very  innermost  linear,  bright  white. 

Wooded  mountain  slopes:  Coast  Ranges;  Sierra  Nevada;  Southern  Cali- 
fornia.   Aug.-Sept. 

6.  G.  chilense  Spreng.  Cotton -BATjcfNu  Plant.  Annual  or  biennial;  stems 
several,  erect  from  a  decumbent  base  (or  single  and  wholly  erect),  stout,  Vl»  to 
2y2  ft.  high,  often  densely  clothed  with  leaves;  leaves  narrowly  spat u late  (2 
to  6  lines  broad)  or  the  uppermost  linear  or  lanceolate,  the  short  decurrent 
bases  rather  broad  and  somewhat  auricle-like;  heads  3  lines  wide  and  high, 
numerous  in  a  large  close  glomerule  terminating  the  main  stem,  or  in  several 
glomerules  at  the  ends  of  the  branches  of  the  more  or  less  open  panicle;  in- 
volucres with  a  greenish  yellowish  tinge. — (G.  sprengelii  H.  &  A.) 

Open  ground  in  valleys  or  on  low  hills:  San  Francisco;  Monterey  and 
southward  to  Southern  California. 

73.  ANAPHALIS  DC.  Eveblastino. 

Perennial  herbs  with  simple  erect  equably  leafy  stems.  Leaves  green  above, 
closely  woolly  beneath.  Heads  disposed  in  a  compound  corymb.  Bracts  of  the 
involucre  numerous,  pearly  white  and  scarious,  imbricated  in  several  series, 
radiating  in  age.  Flowers  yellow,  dioecious: — staminate  flowers  with  slender 
corolla  and  undivided  style;  pistillate  flowers  with  a  tubular  5-toothed  corolla 
and  2-cleft  style.  Pappus  as  in  Gnaphalium.  (Ancient  Greek  name  of  some 
* '  Everlasting. ' ') 

1.  A.  margaritacea  (L.)  B.  &  H.  Pearly  Everlasting.  Stems  several 
from  the  base,  1  to  2  ft.  high;  leaves  broadly  to  narrowly  lanceolate,  sessile, 
with  revolute  margin,  3  to  5  in.  long;  corymb  1%  to  6  in.  broad. 

Open  woods:  Coast  Ranges  (Monterey,  Mt.  Tamalpais  and  northward); 
Sierra  Nevada.  July-Sept.  Var.  occidentalis  Greene.  Leaves  sessile  by  a 
broad  auriculate-clasping  base. — Oakland  Hills;  San  Francisco,  etc. 

74.  PLUCHEA  Cass. 

Leafy  herbs  with  a  strong  odor  of  camphor.  Heads  numerous,  clustered  in 
corymb-like  cymes,  consisting  of  many  purplish  disk-flowers  and  no  ray-flowers. 
Marginal  flowers  of  the  head  pistillate  and  perfect,  with  tubular-filiform 
truncate  corollas;  central  flowers  few,  perfect,  but  sterile,  with  tubular  5-eleft 
corollas.  Involucre  imbricated.  Receptacle  flat,  naked.  Achenes  grooved. 
Pappus  a  single  series  of  capillary  bristles.  (The  Abbe  N.  A.  Pluche,  amateur 
naturalist,  of  Paris.) 

1.  P.  camphor ata  (L.)  DC.  Salt-marsh  Fleabane.  Annual;  stems  stout- 
ish,  erect,  branching  above,  1%  to  2*4  ft.  high;  herbage  glandular-puberulent ; 
leaves  oblong-ovate  or  lanceolate,  glandular-dentate,  short-petioled  or  the  upper 
sessile,  the  larger  3  to  5  in.  long;  heads  2Va  lines  high,  rarely  leafy -bract  ed, 
in  corymb-like  cymes;  bracts  of  the  involucre  ovate-lanceolate;  achenes 
pubescent. 

Common  in  the  salt  marshes  about  Suisun  and  San  Francisco  bays,  south- 
ward to  Kern  Co.  and  Southern  California. 

75.  ADENOCAULON  Hook. 
Perennial  herbs.    Stems  slender,  leafy  only  at  the  base,  bearing  above  a 
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panicle  of  small  and  few  heads  of  whitish  flowers,  the  upper  portion  of  the 
stem  and  the  panicle  b€»set  with  small  glands.  Leaves  alternate,  broad,  petioled, 
green  and  early  glabrate  above,  white-woolly  beneath.  Heads  of  few  disk- 
flowers;  ray-flowers  none.  Marginal  flowers  of  the  head  pistillate  and  fertile, 
the  central  perfect,  sterile  and  with  undivided  style;  corollas  of  both  sorts, 
tubular  and  alike.  Bracts  of  the  involucre  5,  equal,  in  a  single  row,  not 
scarious,  reflexed  in  fruit,  at  length  deciduous.  Receptacle  flat,  naked.  Mature 
achenes  much  elongated  and  clavate,  covered  above  with  stalked  glands.  Pappus 
none.    (Greek  adenos,  a  gland,  and  kaulon,  a  stem.) 

1.  A.  bicolor  Hook.  Stems  1^  to  2*4  ft.  high,  the  lower  portion  floccose- 
woolly;  leaves  deltoid-ovate,  cordate  at  the  base,  sinuate-dentate,  1%  to  mostly 
3  or  4  in.  long  and  as  broad  or  broader;  petioles  margined;  achenes  3  to  3VG 
lines  long,  much  longer  than  bracts  of  the  involucre. 

Woods:  Coast  Ranges;  Sierra  Nevada.  Northward  to  Washington  and  far 
eastward.   June. 

Tribe  10.    Astereae.     Aster  Tribe. 

76.  GUTIERREZIA  Lag. 

Herbaceous  or  suffrutescent,  the  herbage  resin-bearing,  nearly  glabrous. 
Leaves  narrowly  linear,  entire,  alternate.  Heads  very  small,  turbinate-oblong 
to  campanulate,  numerous  and  corymbosely  arranged  at  the  summit  of  the 
stems  and  branches.  Bracts  of  the  involucre  coriaceous,  the  outer  shorter. 
Receptacle  in  ours  flat.  Flowers  yellow;  rays  short,  in  ours  8  to  10.  Achenes 
angled  or  striate,  mostly  silky.  Pappus  paleaceous.  (Name  of  a  noble  Spanish 
family.) 

1.  G.  califomica  (DC.)  T.  &  G.  Plants  1  to  iy2  ft.  high,  the  woody  base 
much  branched;  leaves  scabrous;  heads  fastigiately  corymbose,  2  to  3  lines 
high;  rays  8  to  10;  disk-flowers  6  to  11;  achenes  densely  silky;  pappus  of 
about  12  unequal  paleae. 

Dry  hills  of  the  South  Coast  Ranges  towards  the  coast;  Southern  California; 
Arizona. 

77.  GRINDELIA  Willd.  Gum  Plant. 

Coarse  perennial  herbs,  sometimes  suffrutescent  at  base.  Leaves  obovate  or 
spatulate  to  oblong-lanceolate,  commonly  serrate.  Heads  gummy,  medium-sized 
or  large,  solitary  on  the  branches,  ours  with  rays.  Involucre  campanulate  or 
hemispherical,  the  bracts  many-ranked,  firm-herbaceous,  often  with  attenuate 
squarrose  points.  Achenes  short,  truncate,  compressed  or  turgid,  glabrous. 
Pappus  of  2  to  8  very,  readily  deciduous  awns  or  small  scales.  Involucral  cups 
of  the  budding  heads  completely  filled  with  the  white  or  cream-like  gummy 
exudation.  (Hirronymus  Grindel,  Russian  botanist,  professor  at  Riga  and 
Dorpat.) 

Species   of   the   Coast   Range   hills   and   valleys   an<l   interior   plains;     rays   light   orange    or 
yellow. 

Involucre  mostly  hemispherical,  about   Vi   to   y+   in.  in  diameter;    bracts  variable 

1.    G.    robusta. 
Involucre    urnshaped-campanulate.    about     l/2    in.    in    diameter;    bracts    linear-lanceolate 

or    subulate,    outer    or    all    squarrose 2.    G.    camporum. 

Involucre    small ;    bracts    lanceolate,    erect 3.    G.    rubricaulis. 

Species    of    salt    marshes;    rays    golden    yellow 4.    G.    cunetfolia. 

1.    G.  robusta  Nutt.    var.    maritima   Jepson.       Stems   ascending    or   erect,        \ 
1    to    \\(2    ft.    high;    herbage   lightly   pubescent;    leaves   narrowly    or   broadly 
oblong,  in  a  few  cases  wider  above,  obtuse,  or  mostly  acute,  more  or  less  ser- 
rulate;  involucre  %   in.  broad  or  more;  bracts  linear-lanceolate,  closely  cod 
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pacted,  with  erect  or  spreading  tips;  accessory  foliaceous  bracts,  few  or  several 
unequal,  ovate  to  lanceolate  or  linear,  often  deflexed. 

Along  the  seaboard:  Marin  Co.;  San  Francisco;  San  Mateo  Co.  June-July. 
Foliaceous  bracts  very  variable  in  shape  and  size,  even  on  the  same  plant, 
always  more  numerous  on  the  head  terminating  the  main  axis,  few  or  some- 
times none  on  the  heads  terminating  branches.  Var.  patens  Jepson.  Stems  1 
to  2  ft.  high,  mostly  simple  or  with  few  strict  1-headed  branches;  herbage 
glabrous  or  finely  puberulent;  leaves  oblong,  the  radical  narrowed  to  a  petiole, 
3y2  in.  long  or  tess,  the  cauline  sessile,  narrowed  toward  the  base,  serrate  or 
often  entire  below  the  middle;  involucre  wholly  or  largely  foliaceous,  its 
bracts  broad,  erect,  nearly  equal,  linear  or  lanceolate,  1  or  2  lines  broad,  not 
glutinous-compacted,  sometimes  with  an  inner  involucre  of  subulate  or  fili- 
form bracts  which  are  glutinous-compacted. — Hill  tops,  not  common:  Berkeley 
Hills;  Santa  Cruz  Mts.  Var.  davyi  Jepson.  Stems  commonly  clustered,  erect, 
2  ft.  high,  rarely  simple,  mostly  with  long  1-headed  sparingly  leafy  peduncles; 
herbage  glabrous,  rarely  puberulent,  darker  green  than  in  the  next  species; 
radical  leaves  oblong  or  obovate,  narrowed  to  a  rather  long,  often  winged 
petiole,  serrate  or  coarsely  and  saliently  toothed,  2  to  8  in.  long,  the  cauline 
similar  or  sessile;  heads  naked;  involucre  %  to  1  in.  broad,  very  gummy,  its 
lanceolate  bracts  with  subulate  or  filiform  squarrose  tips. — Valley  lands  about 
San  Francisco  Bay. 

2.  G.  camporum  Greene.  White-stem  Grindelia.  Plants  commonly  1% 
or  2  ft.  high,  glabrous,  the  foliage  light  green;  leaves  mostly  oblong,  serrulate 
or  denticulate,  1  to  2  in.  long;  heads  paniculate-corymbose,  never  solitary; 
involucre  urnshapod-campanulate,  the  short  outer  bracts  linear-subulate, 
squarrose-deflexed,  the  inner  lanceolate-subulate,  with  spreading  tips  or  erect 

Abundant  on  the  plains  of  the  San  Joaquin  and  Sacramento  valleys  and  the 
dry  inner  Coast  Ranges;  Southern  California.  June- Aug.  Stems  usually  white 
or  whitish,  in  no.  1  darker  or  reddish.  A  preparation  of  the  leaves  is  used 
externally  as  a  remedy  for  Poison  Oak  poisoning. 

3.  G.  rubricaulis  DC.  Red-stem  Grindelia.  Stems  commonly  2  ft.  high, 
tufted,  reddish  or  brownish,  ending  in  a  small  corymb  of  about  3  or  4  heads 
or  one-headed;  herbage  scantily  soft-pubescent  when  young,  in  age  mostly 
glabrous;  leaves  2  to  5y2  in.  long,  oblong,  serrate  and  sessile  especially  toward 
the  apex,  or  disposed  to  be  entire,  attenuate  into  a  petiole  as  long  as  the 
blade,  the  cauline  similar  or  sessile;  heads  small,  %  in.  in  diameter  (not  in- 
cluding the  rays) ;  involucral  scales  lanceolate,  not  squarrose,  very  slightly  or 
not  at  all  glutinous,  sometimes  tomentose. 

Ridges  and  hillsides  of  the  Coast  Ranges,  in  openly  wooded  country:  Mt. 
Tamalpais;   Sonoma;   Napa  Range. 

4.  G.  cuneifolia  Nutt.  Marsh  Grindelia.  Stems  2  to  3*4  ft.  high  (com- 
monly woody  at  base),  ending  in  a  corymbose  panicle  of  several  heads  or  the 
simple  sterile  shoots  densely  leafy  at  summit;  leaves  thick,  oblong  or  cuneate- 
oblong,  2  to  5  in.  long,  with  broadly  sessile  or  clasping  base,  those  of  the 
flowering  branches  much  reduced,  oblong-ovate,  entire  or  serrulate;  involucral 
bracts  lanceolate  without  spreading  tips. 

Salt  marshes  about  San  Francisco,  San  Pablo  and  Suisun  bays.  Aug.-Xov. 
Stems  sometimes  flexuous.  Var.  paludosa  Jepson.  Five  ft.  high,  with  suffru- 
teseent  stems  1  to  2  ft.  high  lasting  through  the  winter;  cauline  leaves  some- 
times   triangular-oblong,    with    subauriculate   clasping   base. — Suisun    Marshes. 

78.  PENTACHAETA  Nutt. 

Low  and   very   slender  annuals   with   narrowly   linear  and   entire  alternate 
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leaves.  Heads  small,  solitary,  or  somewhat  clustered  at  the  ends  of  more  or 
less  naked  branches,  nodding  in  the  bud.  Receptacle  convex.  Involucre  tur- 
binate-campanulate,  its  bracts  in  2  series,  narrowly  oblong,  thin  or  membran- 
ous, scarious-margined,  mucronulate,  appressed.  Disk-corollas  yellow  or  rose- 
red,  very  slender;  rays  white,  pink  or  yellow,  or  none.  Achenes  oblong, 
flattened,  hirsute-pubescent.  Pappus  of  5  slender  bristles,  often  with  2  reduced 
or  wanting,  or  all  obsolete.  (Greek  pente,  five,  and  chaite,  a  bristle,  in  allusion 
to  the  pappus.) 

Simple    or    with    simple    branches    from   the   base,    erect;    peduncles   white-villous   beneath 

the   head    1.   P.   exilis. 

Dichotomous,    and    disposed    to    be    diffuse;    peduncles    with    scattered    hairs 

2.    P.    alsinoides. 

1.  P.  exilis  Gray.  Simple  or  mostly  branched  from  the  base,  erect,  com- 
monly 3  or  4  in.  high;  herbage  purplish;  branches  or  stems  terminated  by  a 
single  head  (1%  to  2  lines  high);  involucre  broadly  campanulate;  rays  8  to 
14,  2  lines  long;  outer  disk-corollas  rose-red,  widening  upward,  the  throat 
abruptly  contracted  beneath  the  minute  teeth;  achenes  oblong-turbinate,  vil- 
lous;   pappus-bristles  3  or  5,  sometimes  abortive. 

Coast  Range  hillsides:  San  Mateo  Co.;  Oakland  Hills;  Marin  Co.;  Napa 
Valley.    Apr.-May. 

2.  P.  alsinoides  Greene.  Dichotomously  branching,  2  to  5  in.  high;  in- 
volucres narrowly  or  broadly  turbinate,  its  bracts  5  to  7  or  9  and  containing 
3  to  7  flowers;  disk-corollas  filiform,  with  minute  teeth;  rays  none;  achenes 
obovate-clavate ;  pappus-bristles  3,  very  slender. 

Coast  Ranges:  Berkeley  Hills;  Vallejo;  Sonoma.  Also  in  the  Sierra  Nevada. 
Apr.-May. 

79.  HETEROTHECA  Cass. 

Tall  hairy  herbs  with  alternate  leaves  and  h.eads  of  yellow  flowers  in  a 
terminal  corymbose  panicle.  Involucre  broadly  oblong  (or  ovate  in  fruit),  its 
narrow  bracts  closely  imbricated  in  many  series,  without  spreading  tips.  Both 
ray-  and  disk-flowers  numerous  and  fertile.  Bay -achenes  triangular,  with 
broad  sides  and  narrow  back;  pappus  none  or  caducous.  Disk-achenes  com- 
pressed, silky-hirsute;  pappus  double,  the  copious  inner  bristles  long,  capillary 
and  scabrous,  the  outer  of  short  and  stout  bristles  or  scales  or  inconspicuous. 
(Greek  heteros,  different,  and  theke,  a  case  or  ovary,  the  achenes  of  disk  and 
ray  dissimilar.) 

1.  H.  grandiflora  Nutt.  Mostly  simple  below,  2  to  5  ft.  high;  peduncles 
with  gland- tipped  hairs;  leaves  ovate,  varying  to  elliptic  or  oblong,  serrate, 
the  lower  and  radical  long-petioled,  the  upper  sessile  by  a  rather  broad  base; 
heads  rather  large  (4  or  5  lines  high);  rays  about  30;  pappus  as  long  or 
longer  than  the  achene,  in  age  brick-red;  outer  pappus  of  disk-flowers  incon- 
spicuous. 

Immigrant  from  Southern  California:    San  Jose,  etc.    Aug.-Oct. 

80.  CHRYSOPSIS  Ell. 

Perennial  herbs,  sometimes  suffrutescent,  with  entire  leaves.  Heads  medium- 
sized,  solitary  or  paniculate.  Kays  present  or  none.  Involucre  campanulate  to 
hemispherical,  its  bractH  narrow  and  regularly  imbricated.  Flowers  yellow. 
Style-appendages  linear-filiform  to  subulate.  Achenes  compressed  or  turgid. 
Pappus  brownish  or  ferruginous,  of  numerous  capillary  bristles,  with  or  with- 
out a  short  outer  row  of  little  scales.  (Greek  chrusos,  golden,  and  opsis,  aspect, 
from  the  color  of  the  blossom.) 
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Heads    with    rays;    corolla    glabrous;    outer    pappus    linear-squamcllate:    vars.    of 

1.    C.  riilosa. 
Heads   rayless;   corolla   sparingly   hirsute;   outer   pappus   none 2.    C.   orcgana. 

1.  C.  villosa  Nutt.  var.  bolanderi  Gray.  Stems  low,  3  to  12  in.  high, 
rather  stout,  several  from  the  woody  base;  herbage  villous -pubescent  and 
often  scabrous,  greenish  or  sometimes  silky;  leaves  oblong-spat  ulate,  mucronate, 
narrowed  below  to  a  distinct  petiole  or  the  upper  sessile  and  less  spatulate, 
or  widest  at  the  middle  and  tapering  to  both  ends,  mostly  1  in.  long;  heads 
5  to  7  lines  high,  leafy-bracted,  solitary  or  few  in  a  corymbose  cluster;  in- 
volucre campanulate  or  cylindric-campanulate,  its  bracts  lanceolate  or  subulate, 
villous-pubescent,  in  a  few  ranks;  rays  4  to  6  lines  long;  pappus-bristles 
minutely  scabrous,  in  a  single  row;  outer  pappus  of  little  scales;  achene  silky, 
%  line  long. 

Dry  hillsides  or  rocky  hilltops  near  the  coast:  San  Bruno  Hills;  San  Fran- 
cisco; Berkeley  Hills  and  northward  to  the  ocean  bluffs  of  Mendocino  Co., 
where  it  occurs  in  typical  form.  Sept.  Var.  echioides  Gray.  Stems  rigid,  erect, 
10  to  16  in.  or  even  2.y>2  ft.  high,  usually  sutfrutescent  at  base;  herbage  dense, 
hirsutc-canesecnt ;  leaves  rigidulous,  Y>  in.  long,  the  lowermost  longer;  invo- 
lucral  bracts  hispid-pubescent,  the  foliose  bracts  often  hispid-ciliolate ;  pappus- 
bristles  in  a  single  row;  outer  pappus  consisting  of  very  short  little  scales, 
not  concealed  by  the  pubescence  of  the  achene. — Dry  ground:  Vaea  Mts.  and 
southward  through  the  San  Joaquin  Valley  and  South  Coast  Ranges  to  San 
Diego  Co.  Var.  sessiliflora  Gray.  Stems  few  or  several  from  a  woody  root, 
1%  to  2  ft.  high,  freely  branching  above,  the  heads  4  to  5  lines  high  and 
solitary,  or  2  or  3  together  at  the  ends  of  long  branchlcts;  herbage  hispid  or 
villous-canescent  or  greenish,  somewhat  viscid;  bracts  sparsely  hirsute,  gran- 
ulose-glandular;  rays  3  or  4  lines  long,  corolla-tube  4-angled  toward  the  base; 
slender  little  scales  of  the  outer  pappus  often  concealed  by  the  densely  villous 
hairs  clothing  the  achene. — Santa  Cruz  Mts.  and  southward  to  Southern  Cali- 
fornia. 

2.  C.  oregana  Gray.  About  2  ft.  high,  of  low  bushy  habit,  branching 
freely  but  the  branchlets  often  long;  herbage  hirsute  with  spreading  white 
hairs  but  the  aspect  green;  leaves  oblong  to  lanceolate,  ascending,  4  to  9 
lines  long,  the  netted  veins  purple  under  a  lens;  heads  few  or  numerous,  naked, 
the  peduncles  with  1  or  2  subulate  bracts;  bracts  linear-lanceolate,  in  several 
series;  corolla  very  slender,  sparingly  hirsute  about  the  middle  or  on  the  lobes 
only;  outer  pappus  none;  achenes  oblong. 

Gravelly  beds  of  streams  in  the  Coast  Ranges:  Los  Gatos  to  Lake  Co.  and 
northward  to  Oregon.  Aug.-Sept.  Var.  rudis  Jepson.  Stems  8  to  12  in.  high, 
arising  from  a  stolon-like  rootstock,  simple  below  and  bearing  above  a  subcorym- 
bose  or  paniculate  cluster  of  heads;  herbage  hispid-pubescent  or  even  canescent : 
leaves  narrowly  oblong,  varying  to  lanceolate,  acute  or  acuminate,  cuspidate, 
the  lower  more  often  widest  above  the  middle,  %  in.  long;  involucre  nearly 
or  quite  equaling  the  flowers,  its  bracts  somewhat  carinate  or  1-nerved. — Sand- 
stone stream  beds:    Napa  Valley.     Sept.-Oct. 

81.  STENOTUS  Nutt. 

SuflPruticosc  or  shrubby  plants  with  glabrous  herbage  and  evergreen  foliage. 
Leaves  alternate,  narrow  and  entire.  Heads  large  and  broad,  on  solitary 
peduncles.  Involucre  hemispherical,  its  bracts  little  imbricated  (in  2  or  3 
scries),  membranous  with  scarious  margins,  closely  appressed.  Flowers 
yellow;  rays  several  to  many.  Achenes  oblong,  somewhat  compressed,  densely 
villous.  Pappus  of  slender  bristles,  permanently  white.  (Greek  stenotes,  nar- 
rowness, in  reference  to  the  leaves.) 
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1.  S.  linearifolius  (DC!.)  T.  &  G.  Shrub  2  to  4  ft.  high,  with  balsamic  sticky 
herbage  and  stout  woody  branches;  branchlets  more  or  less  fastigiate,  leafy 
below,  nearly  naked  above  and  bearing  solitary  heads;  heads  hemispherical, 
1%  to  2  in.  broad,  including  the  rays;  leaves  much  crowded  or  fascicled, 
linear,  narrowed  toward  the  base,  1%  to  2  in.  long,  1  to  2  lines  wide;  bracts 
of  the  involucre  in  2  or  3  rows,  all  nearly  equaling  the  disk,  oblong,  acute, 
greenish,  the  inner  with  broad  scarious  fimbriolate  margins;  rays  13  to  18, 
oblong-lanceolate;  disk-flowers  numerous;  achenes  white-silky;  pappus  white, 
soft  and  deciduous. — (Aplopappus  linearifolius  DC.) 

Mountain  peaks  and  slopes:  Mt.  Diablo  southward  to  San  Diego  Co.;  Sierra 
Nevada.     Mar.-May. 

82.  ERICAMERIA  Nutt. 

Ours  low  evergreen  shrubs  or  bush-like  plants  with  narrowly  linear  or  terete 
often  heath-like  leaves.  Foliage  punctuate,  resin-bearing.  Flowers  yellow,  the 
heads  in  terminal  corymbose  or  eymosc  clusters.  Rays  present  or  none.  In- 
volucre turbinate,  its  bracts  chartaceous  or  coriaceous,  regularly  imbricated. 
Achenes  more  or  less  prismatic.  Pappus-bristles  slender,  scabrous,  dull  white 
or  yellowish,  in  age  reddish.  (Name  from  the  resemblance  of  the  minute  ever- 
green leaves  of  the  first  species  to  Erica.) 

Leaves  terete,  not  viscid,  imbricated  on  the  short  axillary  branchlets;  rays  5;  coast  plant.. 

1.    E.    crtcoides. 
Leaves  narrowly  linear,  becoming  filiform;   rays  none;  montane  plant.. 2.  E.  arborcscens. 

1.  E.  ericoides  (Less.)  Jepson.  Low  heather-like  shrub  (1  to  2  ft.  high) 
with  decumbent  or  ascending  main  stems  and  numerous  erect  branchlets; 
leaves  linear- terete,  1  to  2  lines  long,  crowded  or  fascicled;  heads  3  to  4  lines 
high,  numerous,  corymbose-paniculate;  bracts  of  involucre  tomentose-ciliolate, 
the  inner  narrowly  oblong,  acute,  the  outermost  lanceolate,  acuminate;  corolla 
with  dilated  throat;  rays  about  5,  2  lines  long;  achenes  cylindric,  striate, 
glabrous;  pappus  dull  white,  aging  slightly  brownish. — (Aplopappus  ericoides 
H.  &  A.) 

Sand  dunes  along  the  coast:  Bolinas  Bay;  San  Francisco;  Santa  Cruz  and 
southward  to  Los  Angeles  Co.     Aug.-Sept. 

2.  E.  arbor  esc  ens  (Gray)  Greene.  Erect,  with  fastigiate  branches,  3  to 
5  ft.  high ;  leaves  numerous  on  the  branches,  narrowly  linear,  or  closely  revolute 
and  becoming  filiform,  resinous-punctuate,  iy2  to  2  in.  long;  heads  2}£  to  3^» 
lines  high;  bracts  of  the  involucre  lanceolate,  acute,  2  lines  long  or  less;  rays 
none  or  rarely  present;  achenes  canescent,  somewhat  quadrangular;  pappus 
permanently  dull  white,  its  bristles  unequal. —  (Bigelovia  arborescens  Gray.) 

Higher  Coast  Range  hills,  mostly  from  1,000  to  2,000  ft.  altitude,  often 
occurring  in  chaparral  or  chamisal:  Napa,  Sonoma,  Marin,  and  Contra  Costa 
cos.,  southward  to  the  Santa  Cruz  Mts.  and  Santa  Barbara.  Also  in  the  Sierra 
Nevada.     Sept.-Nov. 

83.  ISOCOMA  Nutt. 

Rigid  plants,  somewhat  woody  at  base,  with  thickish  leaves.  Heads  rayless, 
in  a  terminal  corymbose  cluster.  Involucral  bracts  coriaceous,  closely  imbri- 
cated, the  tips  herbaceous,  but  appressed.  Flowers  yellow.  Corolla-tube 
slender,  the  throat  ventricose  or  obliquely  dilated,  its  segments  erect  or  more 
or  less  connivent  about  the  style.  Achenes  longitudinally  striate  or  ribbed, 
the  intervals  silky-pubescent  or  -hirsute.  Pappus  of  numerous  unequal  bristles, 
the  inner  longest  and  often  distinctly  flattened.  (Greek  isos,  equal,  and 
koma,  a  tuft,  the  florets  equal,  not  unequal  as  in  Lessingia.) 

1.    I.  veneta  (H.B.K.)  Greene  var.    arguta  Jepson.     Herbage  with  a  rather 
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close  and  somewhat  glandular  indument,  the  stems  villous-tomentose  below, 
tufted,  erect  and  suffrutescent,  7  to  15  in.  high;  leaves  broadly  oblong  in  out- 
line, serrate  at  apex,  more  deeply  toothed  at  base,  sessile,  1  in.  long  or  less; 
heads  in  a  dense  terminal  corymb,  4  to  5  lines  high;  bracts  of  the  involucre 
obtusely  acute;  achenes  3-anglcd  or  somewhat  flattened,  pointed  at  base,  rather 
less  than  2  lines  long;  pappus  of  rather  rigid  and  unequal  bristles. — (Bigelovia 
veneta  Gray.) 

Subsaline  plains  of  the  lower  Sacramento  Valley.  Var.  vernonioides  Jepson. 
Leaves  entire,  or  serrulate  at  apex,  and  commonly  with  fascicled  ones  in  the 
axils:  Southern  California;  upper  San  Joaquin  Valley;  introduced  at  San 
Francisco. 

84.  SOLIDAGO  L.     Golden  Rod. 

Perennial  herbs  with  alternate  leaves.  Heads  small,  the  raceme-like  clusters 
aggregated  in  a  pyramidal  or  spike-like  panicle  or  thyrsus,  or  in  one  of  our 
species  the  heads  corymbose.  Bracts  of  the  involucre  narrow,  thin  or  char- 
taceous,  imbricated  in  2  or  more  series.  Both  ray-  and  disk-flowers  yellow. 
Pappus  a  single  series  of  scabrous  and  mostly  equal  capillary  bristles,  usually 
dull  white.  Achenes  terete  or  angular,  5  to  10-nerved.  (Latin  solidus  and 
ago,  to  unite  firmly,  certain  species  reputed  to  have  wound-healing  properties.) 

Stems  freely  branching,  the  flower-clusters  more  or  less  distinctly  corymbose;  leaves  linear, 

entire 1.   S.   occidentals 

Stems  simple;  the  flowers   disposed  in  a  terminal  panicle. 
Heads  small  (154  to  3  lines  high). 

Panicle  mostly  pyramidal;  leaves  serrate  or  entire. 

Herbage  grayish    2.  S.   calif ornica. 

Herbage    nearly    glabrous 3.    5.    elongate. 

Panicle  narrow  and  virgate;  herbage  glabrous;  leaves  entire 4.  5".  semperi'irens. 

Heads  larger  (4  lines  high);  heads  in  a  spike-like  thyrsus;  lower  leaves  spatulate,  serrate 
towards  the  apex 5.  S.  spathulata. 

1.  S.  occid  en  talis  Nutt.  Western  Golden  Rod.  Stems  3  to  5  ft.  high, 
very  leafy,  freely  and  paniculately  branching,  the  branches  terminated  by 
more  or  less  distinctly  corymbose  clusters  of  small  heads;  herbage  glabrous; 
leaves  linear  or  nearly  so,  entire,  sprinkled  with  clear  dots;  heads  2  to  2% 
lines  high;  bracts  of  involucre  chartaccous,  linear-lanceolate;  rays  16  to  20; 
disk-flowers  8  to  14;    achenes  turbinate. — (Euthamia  occidentals  Nutt.) 

Marshes,  stream  beds  and  river  banks:  Sierra  Nevada;  Sacramento  and 
San  Joaquin  valleys;  Coast  Ranges;  Southern  California.     Aug.-Oct. 

2.  S.  californica  Nutt.  Common  Golden  Rod.  Stem  simple  below  the 
terminal  panicle,  2  to  4  ft.  high;  herbage  grayish  with  a  minute  rough  pubes- 
cence; leaves  oblong,  acute  at  apex  and  tapering  below  into  a  short  petiole, 
the  lower  varying  to  oblong-obovate  and  serrate,  the  upper  smaller,  narrow 
and  entire;  panicle  usually  compact,  dense,  not  leafy,  4  to  13  in.  long,  made 
up  of  raceme-like  clusters  (or  when  elongated,  secund),  seldom  recurved  at  tip, 
sometimes  spreading  in  age;  heads  2%  to  3%  lines  long;  bracts  of  the  in- 
volucre oblong-linear  or  lanceolate,  somewhat  pubescent;  rays  7  to  12,  pale 
yellow,  about  as  many  as  the  disk-flowers;  achenes  pubescent. 

Common  on  dry  plains  and  hillsides  or  in  the  mountains  throughout  Cali- 
fornia.    Sept. -Nov.     "Orojo  de  Leahr^"  of  the  Spanish-Calif ornians. 

3.  S.  elongata  Nutt.  Stem  about  3  ft.  high;  very  leafy;  leaves  almost  or 
quite  glabrous,  often  bright  green,  oblanceolate,  narrowed  to  a  distinct  petiole, 
broadly  oblanceolate,  sharply  serrate,  except  at  base,  or  entire;  panicle  dense, 
thyrse-like,  the  heads  little  if  at  all  secund  in  the  raceme-like  clusters;  heads 
small,  2  lines  high  or  less;  bracts  of  the  involucre  thin,  linear;  rays  10  to  16, 
narrow,  usually  more  numerous  than  the  disk-flowers. 
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San  Francisco,  Monterey,  and  doubtless  elsewhere  near  the  coast;  Sierra 
Nevada.     July-Aug. 

4.  S.  sempervirens  L.  One  to  3  ft.  high  or  more,  leafy  to  the  top; 
herbage  bright  green,  completely  glabrous;  leaves  lanceolate  or  linear,  some- 
what firm  and  fleshy,  the  lowest  varying  to  oblong-spatulate,  all  entire;  heads 
2  to  3  lines  high,  the  raceme-like  clusters  collected  in  a  dense  narrow  virgate 
panicle;  bracts  of  involucre  lanceolate  or  linear-lanceolate,  acute  or  obtuse, 
scabrous-ciliolate ;  rays  7  to  10,  large;  achenes  minutely  pubescent. 

Salt  marshes,  San  Francisco  Bay,  Bolander.     Barely  collected. 

5.  S.  spathulata  DC.  Coast  Golden  Rod.  Stems  15  to  18  in.  high,  one 
or  several  from  the  decumbent  base  which  is  thickly  clothed  with  broad  leaf 
bases;  herbage  glabrous,  slightly  glutinous;  leaves  mostly  basal,  spatulate, 
rounded  at  apex,  narrowed  to  a  long  margined  petiole,  more  or  less  serrate 
above  the  middle;  heads  4  lines  high,  in  clusters  of  4  to  12,  the  clusters  borne 
in  a  single  spike-like  thyrsus  terminating  the  simple  stem;  bracts  of  the  in- 
volucre linear-oblong  to  oblong;  rays  about  7  or  8,  inconspicuous,  commonly 
shorter  than  the  disk;  disk-flowers  about  14  to  16. 

Sandy  hills  near  the  coast:  Pt.  Reyes;  San  Francisco;  Pajaro  Hills  and 
southward  to  Monterey. 

85.  LESSINGIA  Cham. 

Annuals  with  alternate  leaves,  branching  stems  and  commonly  panicled  heads 
of  yellow,  purplish,  lilac  or  white  flowers.  Heads  rather  small,  campanulate 
to  turbinate,  usually  narrow,  5  to  25-flowered.  Bracts  of  the  involucre  imbri- 
cated in  several  appressed  ranks.  Receptacle  flat.  Flowers  perfect.  Corollas 
with  linear  lobes,  or  those  of  the  marginal  rows  enlarged,  more  deeply  cleft 
on  the  inside,  and  simulating  a  palmately  lobcd  ligule.  Achenes  all  fertile, 
turbinate  or  cuneate,  more  or  less  flattened,  silky-villous.  Pappus  commonly 
of  numerous  unequal  scabrous  bristles,  usually  turning  reddish  brown.  (Named 
for  the  Lessings,  German  family  of  scientists  and  authors.) 

A.  Flowers  yellow;  marginal  corollas  conspicuously  larger;  achenes  flattened, 

2   or  3-nerved. 

Leaves  of  the  brancblets  scattered,  not  gland-bearing;  seaboard  species..  1.  L.  germanorum. 

Leaves  of  the  branchlcts  small  and  crowded,   the   margin   gland-bearing;   mainly  interior 

species,    as   all    the   following 2.    L.   glandulifera. 

B.  Flowers  purplish,  lilac  or  white;  corollas  all  alike  or  nearly  so;  achenes  less  flattened, 

4  or  5-nerved. 

Erect  slender  freely  branching  plants. 
Pappus  of  slender  bristles. 
Wool  deciduous  in  age. 
Corollas  short. 

Heads    terminating    slender    branchlets 3.    L.    ramulosa. 

Heads  more  or  less  spicately  sessile 4.   L.  virgata. 

Corollas  conspicuously  exserted 5.  L.  leptoclada. 

Wool   more  persistent   in    age 6.   L.    hololeuca. 

Pappus  of  paleaceous  bristles,  some  commonly  more  or  less  united;  upper  leaves  ciliate- 

glandular    7.    L.    adenophora. 

Depressed  dwarfish  plants;    inner  bracts  of  involucre  pearly  white  and  conspicuously  awn- 
pointed  8.  L.  nana. 

1.  L.  germanorum  Cham.  Diffusely  brancned  or  erect,  4  to  8  in.  high, 
or  more;  herbage  with  appressed  white  tomentum,  wholly  glabrate  in  age, 
at  least  on  the  branches;  lowest  leaves  pinnatifid,  those  of  the  branchlets  scat- 
tered, oblanceolate  or  linear  and  mostly  entire;  heads  21  to  25-flowered; 
involucre  hemispherical,  its  bracts  not  glandular,  with  greenish  tips  or  the 
outer  wholly  greenish;  pappus-bristles  about  35,  1  to  1%  times  as  long  as 
the  achene. 
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Sandy  hills  along  the  coast:  San  Francisco  to  San  Luis  Obispo  Co.  Sept- 
Oct. 

2.  L.  glandulifera  Gray.  Stem  erect,  stoutish,  paniculately  very  much 
branched,  1%  to  3  ft.  high;  leaves  ovate  or  oblanceolate,  toothed  or  cleft, 
persistently  woolly,  those  of  the  branchlets  numerous  and  even  crowded, 
green,  minute,  with  the  margin  bearing  yellowish  glands;  involucre  campan- 
ulate,  its  bracts  more  or  less  gland-bearing;  heads  18  to  38-flowered;  pappus- 
bristles  of  disk-flowers  as  long  as  corolla,  about  35;  pappus-bristles  of  ray 
shorter  than  corolla. 

Plains  of  the  lower  San  Joaquin  Valley  to  Southern  California.     Aug.-Sept. 

3.  L.  ramulosa  Gray.  Stems  slender,  1  to  1%  ft.  high,  loosely  branching, 
granulose-glandular  above  or  with  minute  tack-shaped  glands;  lowest  leaves 
spatulate  or  oblong,  denticulate  or  entire;  upper  lanceolate,  mostly  entire, 
those  of  the  branchlets  with  partly  clasping  base;  heads  10  to  25-flowered,  3 
or  4  lines  long,  terminating  diffuse  slender  branchlets;  involucre  turbinate  or 
campanulate;  corollas  short,  purple;  pappus-bristles  longer  than  the  aehene, 
20  or  more,  sometimes  more  or  less  coalescent  at  base  into  sets. 

Dry  hills  of  the  North  Coast  Ranges:  Mt.  Tamalpais;  Cordelia;  Napa  Range 
and  northward.     Sept. 

4.  L.  virgata  Gray.  Stem  and  virgate  branches  rigid;  herbage  more 
densely  woolly;  upper  leaves  appressed,  concave,  carinately  nerved;  heads  soli- 
tary and  sessile  in  the  axil  of  a  leaf  of  nearly  the  same  length,  thus  forming 
a  somewhat  spicate  inflorescence;    involucre  cylindrical,  woolly,  5  to  7-flowered. 

Plains  of  the  Sacramento  Valley. 

5.  L.  leptoclada  Gray.  Simple  below,  branching  above,  2  ft.  high;  lower 
leaves  denticulate,  those  of  the  branchlets  ovate  or  lanceolate  with  somewhat 
sagittately  adnate  base;  branchlets  virgate  and  almost  filiform,  bearing  few 
or  solitary  heads;  involucre  turbinate;  bracts  in  many  ranks,  greenish  at  tip 
and  cuspidate;    corollas  conspicuously  exserted. 

San  Mateo  Co.  and  northward. 

6.  L.  hololeuca  Greene.  Stem  erect,  with  rigidly  ascending  branches,  near- 
ly 2  ft.  high,  the  whole  plant  even  to  the  involucres  white-tomentosc ;  leaves 
all  entire,  the  basal  ones  spatulate  and  narrowed  to  a  long  petiole;  cauline 
leaves  oblong  or  ovate,  sessile  and  almost  cordately  clasping;  rameal  ones 
small;  all  the  leaves  and  the  bracts  of  the  involucre  ending  in  a  short  spinescent 
tip;  heads  turbinate;  corollas  red-purple;  pappus-bristles  rufous. 
Low  hills  of  Sonoma  Co.,  Greene.    Perhaps  too  near  L.  virgata. 

7.  L.  adenophora  Greene.  Repeatedly  branched  from  the  base,  forming  a 
densely  bushy  plant  1  ft.  high  or  a  little  more;  lower  leaves  round-ovate  to 
oblong,  somewhat  cordately  sessile,  densely  woolly  above,  glabrate  beneath: 
margins  of  the  leaves  (particularly  of  the  upper)  densely  beset  with  small 
stipitate  glands;  heads  numerous,  7  to  10-flowered,  on  filiform  branchlets; 
bracts  of  the  narrowly  campanulate  or  almost  cylindrical  involucres  very 
acute,  subereet,  more  or  less  glandular  like  the  leaves,  the  inner  chartaeeous, 
purplish,  bristle-pointed;  corollas  red-purple;  pappus-bristles  united  into  4 
to  7  paleaceous  sets,  each  set  composed  of  a  single  stout  bristle  or  of  2  or  3 
bristles,  united  for  nearly  their  whole  length,  or  only  at  base. 

Mountains  of  the  North  Coast  Ranges:  northern  Napa  Co. ;  Lake  Co.; 
Colusa  Co.     July-Aug. 

8.  L.  nana  Gray.  Depressed,  dwarfish,  the  whole  plant  densely  tomentose 
with  thick  wool;  stems  2  to  4  in.  long,  flowering  from  near  the  ground;  heads 
10  to  12-flowered  and  nearly  U»  *n-  long,  subtended  by  oblong  or  lanceolate 
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leaves;  outer  bracts  or  involucre  linear-lanceolate,  somewhat  herbaceous;  inner 
bracts  pearly  white,  tapering  into  a  long  awn  which  conspicuously  equals  or 
exceeds  the  flowers  and  the  dark  red  pappus;  achenes  very  short  and  turgid. 
Sandy  plains  and  foothills  on  tho  eastern  side  of  the  Sacramento  and  San 
Joaquin  valleys.     Aug. 

86.  BELLIS  L.      Daisy. 

Low  herbs  with  (in  ours)  radical  leaves  and  solitary  heads  on  scape-like 
peduncles.  Disk  yellow.  Rays  white,  or  tinged  with  pink.  Involucre  hemi- 
spherical, its  bracts  wholly  herbaceous  ami  green,  equal,  in  2  rows.  Receptacle 
conical,  destitute  of  bracts.  Achenes  flattened,  without  pappus.  (Latin  bellus, 
pretty.) 

1.  B.  perennis  L.  Tufted  perennial;  leaves  obovate,  sparingly  toothed, 
narrowed  at  base  to  a  margined  petiole,  1  to  1%  in.  long;  peduncle  about  4 
in.   high;    rays  about  50. 

An  occasional  escape  from  gardens:  Berkeley;  Mill  Valley.  Established 
about   Humboldt  Bay. 

87.  CORETHROGYNE  DC. 

Perennial  herbs,  some  resembling  Lessingia,  others  Aster,  but  flowering  in 
late  spring  or  summer.  Herbage  whitened  when  young  with  a  cotton-like 
tomentum,  which  is  often  deciduous  in  age.  Heads  solitary  or  corymbose  or 
paniculate.  Involucre  hemispherical  to  turbinate,  imbricated.  Receptacle  pitted. 
Ray-corollas  ligulate,  neutral.  Style-appendages  comose  or  with  a  bearded 
tuft.  Achenes  silky  or  pubescent.  Pappus  reddish  brown,  of  rigid  capillary 
bristles,  present  in  the  disk,  reduced  or  none  in  the  ray.  (Greek  korethron, 
besom,  and  gune,  style,  on  account  of  the  brush-like  tuft  of  hairs  on  the 
style  tips.) 

Stem   erect   or   ascending. 

Heads    in   a   panicle 1.    C.    filaginifolia. 

Heads  on  long   corymbosely   disposed   peduncles 2.    C.   viscidula. 

Stems  decumbent  or  prostrate;   heads  mostly  solitary 3.    C.   calif ornica. 

1.  C.  filaginifolia  (H.  &  A.)  Nutt.  Two  ft.  high  or  more;  tomentum  floc- 
cose-deciduous;  lower  leaves  2y2  in.  long,  oblong-spatulate,  narrowed  to 
a  slender  petiole,  passing  into  the  upper  small  bract-like  sessile  ones,  sparingly 
serrate  towards  the  apex;  heads  turbinate-campanulate,  4  lines  high,  solitary 
and  terminal  on  the  branches  or  more  numerous  and  loosely  paniculate;  rays 
violet. 

Common  at  Monterey  and  south  to  Santa  Barbara. 

C.  leucophylla  Meiizies.  Small  depressed  persistently  white-woolly  plant; 
leaves  numerous  on  the  stems,  "V&  in.  long  or  less. — Sand  dunes  at  Monterey. 

2.  C.  viscidula  Greene.  Slender,  loosely  corymbose-panic  led,  13  to  17  in. 
high;  herbage  hoary  when  young,  becoming  green  and  more  or  less  glabrate; 
stems  and  both  surfaces  of  the  leaves  glandular-scabrous;  leaves  oblanceolate, 
acute,  serrulate,  reticulate-venulose ;  heacjs  5  or  6  lines  high,  on  rather  long 
corymbosely  disposed  peduncles;  peduncles  with  short-stipituto  glands;  in- 
volucre hemispherical,  its  bracts  rather  strongly  imbricated  and  also  viscid- 
glandular;  pappus  light  brown. 

Monterey,  Parry,  1888;  Santa  Cruz  Co.,  Jcpson,  1890.  Var.  greenei  Jcpson. 
Lanate  or  floccose-tomentose,  in  age  more  or  less  glabrate,  the  peduncles  and 
involucres  glandular,  the  former  with  some  stipitate  glands  as  in  the  type; 
stems  tufted,  erect  or  ascending,  1  ft.  high;  leaves  spatulate-oblong  or  above 
linear,  entire  or  serrate  towards  the  apex,  1  to  IV>  in.  long;  rays  violet-purple ; 
pappus  rusty  brown. — Dry  canons  of  Contra  Costa  and   Alameda  cos.:   Niles, 
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etc.      June- Aug.     The   species    is    greener   and    more    obviously    "glandular- 
scabrous.  ' ' 

3.  C.  californica  DC.  Plant  white-woolly,  with  solitary  heads  on  scape- 
like peduncles  from  prostrate  or  decumbent  almost  matted  stems;  involucre 
and  summit  of  peduncle  viscidulous-glandular ;  leaves  spatulate  or  obovate, 
narrowed  to  a  distinct  petiole,  entire  or  serrate  towards  the  apex,  2  in.  long 
or  less;  heads  4  or  5  lines  high,  6  or  7  lines  broad;  rays  deep  purple;  in- 
volucres and  rays  similar  to  the  last. 

Crystal  Springs,  San  Mateo  Co.  Apr.-June.  Var.  obovata  Jepson.  Steins 
decumbent,  1  to  2  ft.  long;  herbage  tomentose;  leaves  obovate-spatulate, 
toothed  near  the  apex;  heads  6  to  7  lines  high,  sometimes  nearly  1  in.  broad, 
inclined  to  be  solitary;  involucres  glandular;  rays  purple;  pappus  of  ray  of 
1  or  2  to  6  bristles;  pappus  of  disk-flowers  about  35  bristles,  the  longest 
Zty  lines  long. — Near  the  sea  from  Pt.  Reyes  and  Bodega  to  Mendocino. 
July-Aug. 

88.  ASTER  L.    Aster. 

Late-aestival  or  autumnal  herbs,  with  paniculate,  corymbose,  or  racemose 
heads.  Heads  usually  numerous.  Involucres  turbinate  or  cainpanulate  to  hemi- 
spherical, the  bracts  imbricated  in  several  ranks,  with  green  tips.  Disk- 
flowers  yellow,  changing  to  purple  or  brown.  Receptacle  flat,  pitted.  Pappus 
copious,  of  simple  capillary  bristles.  (Greek  astere,  a  star,  from  the  star-like 
heads  of  flowers.) 

Perennial;   rays  conspicuous. 

Inflorescence  corymbose;  leaves   (at  least  some)   elliptic-obovatc 1.  A.  radulinus. 

Inflorescence  paniculate  or  racemose;  leaves  linear  to  lanceolate. 

Inflorescence  mostly  condensed,  the  heads  on  very  short  branchlets;  herbage  cinerous 
(and  the  pubescence  harsher  than  in  the  next)  or  almost  glabrous;  leaves  purple- 
veined   beneath    2.   A.   menxusii. 

Inflorescence  mostly  loose,  the  heads  or  clusters  of  beads  on  long  branchlets;    herbage 

hirsute    or    villous-pubescent,    or    glabrous . 3.    A .    chilensis. 

Annual  or  biennial;   inflorescence  paniculate;    rays   inconspicuous 4.   A.  exilis. 

1.  A.  radulinus  Gray.  Broad-leap  Aster.  One-half  to  1%,  seldom  2  ft. 
high,  scabrous-pubescent ;  leaves  oval-obovate  to  oblong,  4  in.  long  or 
less,  sharply  serrate  above  the  entire  (often  attenuate)  base;  heads  mostly 
numerous  (sometimes  very  few),  corymbose,  5  to  6  lines  high;  involucre  tur- 
binate; bracts  imbricated,  the  outer  shorter,  villous-puberulent ;  rays  whitish, 
3  to  5  lines  long. 

Dry  hills,  rather  common:  Monterey;  Santa  Cruz  Mts. ;  Oakland  Hills; 
Sonoma  Co.;  Vaca  Mts.;  Lake  Co.;  Sierra  Nevada.     July-Sept. 

2.  A.  menziesii  Lindl.  Pirple  Aster.  Stems  simple,  commonly  several 
from  the  woody  root,  1V2  to  2  ft.  high;  herbage  cinerous  or  almost  glabrous, 
the  foliage  rough-pubescent;  leaves  linear  to  lanceolate,  1  to  2*£  in.  long, 
purple-veined  beneath,  remotely  serrate  or  entire,  sessile,  subcordate  at  base, 
those  of  the  raceme  or  thyreoid  panicle  much  reduced,  so  that  the  inflorescence 
seems  almost  naked;  heads  3  to  5  lines  high  on  rigid  erect  branchlets;  involucre 
hemispherical  or  broadly  turbinate,  the  bracts  linear-spatulate  in  several 
closely  imbricated  ranks,  the  green  tips  obtuse;  rays  violet  or  purple. 

Low  dry  ground:  Solano  Co.  and  southward  to  Southern  California.  Sept.- 
Nov.     Rare  in  our  district. 

3.  A.  chilensis  Nees.  Common-  Aster.  Two  to  3^  ft.  high,  villous-pubes- 
cent or  more  or  less  glabrous;  leaves  lanceolate,  sessile,  5  in.  long  or  less, 
entire,  above  passing  gradually  into  the  bract-like  ones  of  the  inflorescence, 
the  radical  oblong-spatulate,  remotely  serrate  and  attenuate  into  a  petiole, 
all  commonly  with  scabrous-ciliolate  margins;   panicle  of  loose  leafy  racemes 
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6  in.  long  or  more;  heads  4  to  5  lines  high;  involucral  bracts  in  several  series, 
somewhat  car  in  ate,  with  green  tips;  rays  white,  lavender,  or  bluish,  4  to  6 
lines  long. 

Wooded  hillsides,  dry  banks  of  gulches  or  streams,  or  in  moist  situations  in 
fields;  the  most  common  species  of  the  Bay  region.  Sept.-Nov.  Var.  lextuh 
Jepson.  Slender, 1 4  to  6  ft.  high,  slightly  succulent,  mostly  glabrous;  heads 
few  and  large;  rays  7  to  9  lines  long. — Very  common  and  conspicuous  in  the 
Suisun  Marshes.  Var.  media  Jepson.  Branchlets  of  the  inflorescence  rather 
divaricate,  with  many  spat  u  late-oblong  or  oblong-lanceolate  spreading  leaves 
2  to  3  lines  long;  heads  few,  those  on  the  same  branchlets  maturing  at  very 
unequal  periods. — Lower  Sacramento  Biver;  Saratoga.  Var.  invenustus  Jep- 
son. Herbage  cinereous-pubescent;  upper  leaves  and  those  of  the  inflorescence 
small;  involucral  bracts  spatulate-linear,  thickish,  obtuse,  in  rather  few  ranks, 
almost  wholly  herbaceous;  rays  dull  purplish. — Local  form  at  Calistoga.  Var. 
sonomensis  Jepson.  Scarcely  distinct  from  the  preceding  variety;  slender, 
1  ft.  high,  more  glabrous;  leaves  mainly  radical,  oblong-spatulate,  attenuate 
into  a  petiole  l<*  to  as  long  as  the  blade,  remotely  serrate;  cauline  much  re- 
duced, sometimes  petioled,  linear  to  lanceolate,  those  of  the  cymose  panicle 
subulate- lanceolate  and  closely  ascending;  heads  solitary  or  few  at  the  ends 
of  the  strict  branchlets;  rays  light  pink  to  bright  purple. — Subsaline  lands: 
Petaluma;  Napa. 

4.  A.  exilis  £11.  Slender  Aster.  Erect,  slender,  glabrous,  mostly  with 
a  rather  narrow  panicle;  leaves  linear,  2  to  4  in.  long  and  1  to  2  lines  wide, 
or  rarely  some  of  the  lower  oblanceolate  or  oblong  and  2  to  4  lines  wide, 
entire,  rarely  serrate,  those  of  the  inflorescence  lanceolate-subulate;  heads  2 
to  3  lines  high;  bracts  linear,  acute,  herbaceous,  scarious-margined ;  rays  light 
pinkish  purple,  2  lines  long;  pappus  fine  and  soft. 

Saline  soil,  not  common:  lower  Sacramento  Biver;  Stockton;  Alvarado. 
Sept.-Oct. 

89.  ERIGERON  L.    Fleabane. 

Perennial  or  biennial  herbs  with  entire  or  toothed  generally  sessile  leaves, 
and  solitary  or  corymbose  heads.  Disk-flowers  yellow;  ray-flowers  exceedingly 
numerous,  pistillate,  white  or  purple,  the  li gules  almost  filiform,  or  in  some 
species  wholly  destitute  of  rays.  Involucral  bracts  narrow,  equal,  little  imbri- 
cated, seldom  coriaceous  or  green-tipped.  Beceptacle  flat  or  convex,  naked. 
Achenes  flattened,  usually  pubescent  and  nerved.  Pappus  more  scanty  and 
fragile  than  in  Aster,  often  with  a  distinct  short  outer  series.  (Greek  eri, 
early,  and  geron,  an  old  man,  "old  man  in  spring.") 

A.  Rays  present. 

Annual;  beads  with  inconspicuous  rays  not  surpassing  the  disk 1.  E.  canadensis. 

Perennials. 

Rays  numerous,  often  100  or  more. 

Leaves   mostly   entire;    stem   very   leafy   at   base,    the   cauline    leaves   much    reduced; 

maritime  2.  E.  glaucus. 

Leaves    serrate,    the   cauline    less    reduced 3.    E.    philadelphicus. 

Rays  conspicuous,  about  30  to  40;  stems  very  leafy;  leaves  linear  or  narrowly  oblanceo- 
late     ; 4.*  E.   foliosus. 

Rays  filiform,  comparatively  few  and  inconspicuous;  sparsely  leafy;  leaves  filiform 

5.   E.   setchellii. 
B.    Rays  none. 

Perennials;   leaves   narrow  and  less   than    1    (or  2)    in.   long. 

Stems  decumbent;   heads  large,  6  to  8  lines  broad 6.   E.  supples. 

Stems  erect;  heads  smaller,  4  to  6  lines  broad. 

Herbage  glabrous;   leaves  filiform  or  narrowly  linear 7.  E.  angustatus. 

Herbage  yellowish  green;   leaves  linear 8.   E.   inornatus. 

Herbage  canescent  or  rough-pubescent;  leaves  linear  to  oblong,  often  narrowed  at  base. 
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1.  E.  canadensis  L.  Horse  weed.  Stems  erect,  pa  nicu  lately  branching 
above  the  simple  base,  2  to  5  ft.  high;  herbage  hispid  with  scattered  hairs  or 
nearly  glabrous,  especially  above;  leaves  linear  to  lanceolate,  the  lowest  spat- 
ulate  or  narrowed  to  a  petiole,  2  to  3  in.  long;  heads  small  (I1.**  to  2  lines 
high),  very  numerous  in  a  dense  panicle;  rays  very  short  and  inconspicuous, 
white,  2-toothcd. 

A  widely  distributed  naturalized  weed  very  common  in  waste  or  half-culti- 
vated lands,  in  late  summer  or  autumn. 

2.  E.  glaucus  Ker.  Seaside  Daisy.  Flowering  stems  erect,  4  to  H  (or  10) 
in.  high,  commonly  one-headed,  arising  from  a  radical  tuft  of  leaves  crowning 
the  fleshy  caudex  and  often,  also,  from  rosulate  offsets  terminating  prostrate 
woody  branches;  stems  pilose-pubescent,  leaves  finely  puberulent,  heads  some- 
what tomentose;  leaves  spatulate,  obovate,  entire,  rarely  with  a  small  tooth 
on  either  side  below  the  apex,  1  to  4  in.  long;  upper  cauline  small  and  scat- 
tered; heads  large,  1%  in.  in  diameter  including  the  numerous  rather  broad 
lilac  and  violet  rays. 

Common  on  cliffs  or  sandy  shores,  near  the  sea  only:  San  Francisco  south 
to  Santa  Barbara  and  north  to  Oregon.     July-Aug. 

3.  E.  philadelphicus  L.  Skevish.  Stems  simple,  2  to  3  ft.  high,  branched 
only  at  or  near  the  summit;  herbage  hispidly  pubescent;  leaves  spatulate  or 
obovate,  serrate  or  coarsely  few-toothed,  the  radical  (including  the  long  mar- 
gined petioles)  5  to  11  in.  long,  the  cauline  with  auriculate  clasping  base.  3 
in.  long,  more  or  less;  heads  corymbose,  commonly  on  rather  long  peduncles, 
y*  to  1  in.  in  diameter;  rays  white  or  pink,  numerous,  narrow. 

Along  streamlets  and  by  springy  places  in  the  hills  and  valleys:  Coast 
Ranges  and  Sierra  Nevada.    Apr.-May. 

4.  E.  foliosus  Nutt.  Stems  many  from  the  base,  erect,  simple,  corymbosely 
branching  above,  1  to  1%  ft.  high;  leaves  crowded  on  the  stems,  conspicuously 
reduced  only  on  the  branches  of  the  inflorescence,  scabrous-hispidulous,  linear 
or  lanceolate,  %  to  1*4  in.  long,  1  to  2  lines  wide;  heads  rather  few  in  an 
open  terminal  corymb,  hemispherical,  10  to  11  lines  broad,  including  the  violet 
rays;   rays  about  30  to  40,  1  line  wide;   pappus  coarse  and  rather  short. 

Common  in  the  hill  country:  Marin  Co.  to  the  San  Francisco  Peninsula,  Mt. 
Diablo  and  southward  to  Southern  California.     June-Aug. 

5.  E.  setchellii  Jepson.  Stems  smooth,  iy4  to  2  ft.  high;  herbage  bright 
green,  very  brittle;  leaves  filiform,  less  than  1  in.  long,  muriculate-scabrous; 
heads  hemispherical,  4  lines  high,  disposed  in  a  rather  broad  proliferous 
corymb  with  a  few  subulate  bracts  at  base;  involucre  inconspicuous,  the  subulate 
or  lanceolate  bracts  unequal,  the  outer  rough-hispid;  rays  light  blue,  about 
25,  filiform,  2  lines  long;   achenes  glabrous. 

Arid   plains  of  the  lower  San   .Joaquin. 

6.  E.  supplex  Gray.  Stems  decumbent  or  ascending  4  to  8  in.  high,  termi- 
nated by  a  single  broad  short-peduncled  head  4  to  0*  lines  high;  herbage 
sparingly  hirsute-pubescent  or  almost  glabrous,  the  involucre  canescently 
hirsute;  leaves  ohlong-spatulatc  to  linear-lanceolate,  1  to  2  in.  long;  bracts  of 
involucre  equal,  linear-lanceolate. 

North  coast,  rarely  collected  and  apparently  maritime:  Oualala,  Sonoma 
Co.;    Mendocino  City. 

7.  E.  angustatus  Greene.  Stems  several  or  many  from  a  woody  crown, 
13  to  18  in.  high;  herbage  glabrous  throughout;  leaves  narrowly  linear  or 
filiform;    heads  solitary  or  in  a  corymbose  panicle,  subtended  by  a  few  subulate 
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bracts;  involucres  turbinate,  slightly  glandular;  achenes  somewhat  pubescent, 
much  compressed  and  with  a  reddish  thickened  callous-margin. — (E.  inornatus 
Gray  var.  angustatus  Gray.) 

Dry  hills  of  the  ('oast  Ranges:  Mt.  St.  Helena;  Lake  Co.;  Calaveras  Valley, 
Alameda  Co.;  depauperate  forms  4  to  6  in.  high  with  one-headed  stems 
occur  in  Marin   Co. 

8.  E.  inornatus  Gray.  Pine  Krigeron.  Stems  simple,  more  or  less  clus- 
tered, 2  ft.  high;  herbage  yellowish  green,  hispidly  pubescent  or  glabrous; 
leaves  linear,  1  to  2*4  in.  long;  heads  3  to  4  lines  high,  10  to  20  in  a  depressed 
corymb;   involucre  campanulate;    bracts   unequal   and   somewhat  imbricated. 

Mountain  ridges,  common  under  Yellow  Pine:  Cobb  Mt.  and  northward; 
Sierra  Nevada.  July-Aug.  Var.  biolettii  .lepson.  Two  ft.  high,  scabrous- 
puberulent;  leaves  oblanceolatc,  the  margins  obscurely  hispid-ciliate. — Napa 
and  Mt.  Hood  ranges. 

9.  E.  miser  Gray.  Stems  in  a  rather  close  tuft  on  a  short  woody  caudex, 
very  leafy;  herbage  canescently  hirsute;  leaves  linear-oblong,  or  cuneately 
narrowed  towards  the  base,  less  than  1  in.  long;  heads  4  lines  high,  few  in  a 
rather  close  corymb;  involucre  campanulate,  the  bracts  imbricated. 

Rocky  summits  of  the  Coast  Ranges  from  Mt.  Hamilton  and  Wild  Cat 
Creek  to  Mt.  Tamalpais  and  Mt.  St.  Helena.     July-Aug. 

90.  BACCHARIS  L. 

Perennials,  ours  shrubs  excepting  one,  commonly  resinous  or  glutinous. 
Heads  many-flowered.  Involucre  imbricated.  Flowers  whitish  or  yellowish, 
dioecious.  Staminate  flowers  with  tubular  corolla  slightly  dilated  at  the  throat, 
the  limb  cleft  into  5  linear  lobes;  ovary  abortive;  style  present.  Corolla  of 
the  pistillate  flowers  very  slender  and  thread-like,  obscurely  toothed  at  apex, 
the  teeth  erect,  not  spreading.  Pappus  of  capillary  bristles  in  the  sterile  plant 
scanty  and  tortuous;  in  the  fertile  very  long  and  copious.     (The  god  Bacchus.) 

Evergreen   shrubs. 

Leaves    obovate    or    cuneiform 1.    B.    pilularis. 

Leaves    lanceolate,    willow-like 2.    B.    viminea. 

Herbaceous  perennial ;   herbage   very   glutinous 3.    B.   douglasii. 

1.  B.  pilularis  DC.  Chapparal  Broom.  Shrub,  2  to  5  ft.  high;  branchlets 
angular;  leaves  sessile,  obovate  or  cuneiform,  %  to  1  in.  long,  coarsely  or 
sinuately  few-toothed,  or  occasionally  entire;  heads  2  or  3  in  the  axils  or 
several  in  a  terminal  cluster,  short-cylindrical  or  ovoid,  2  or  3  lines  long,  the 
outer  bracts  broadly,  the  inner  narrowly  oblong,  sometimes  denticulate  at 
apex;  pappus  of  the  pistillate  flowers  becoming  4  or  5  lines  long,  that  of  the 
staminate  flowers  dilated  at  apex  into  a  lanceolate  appendage. 

Common  on  low  hills,  high  mountain  slopes,  or  on  the  coast  sand  duflfcs 
(especially  in  a  prostrate  form),  frequently  gregarious:  Coast  Ranges  south 
to  Southern  California  and  north  to  Oregon.     Also  in  the  Sierra  Nevada. 

2.  B.  viminea  DC.  Mile  Fat.  Distinctly  shrubby,  the  stems  loosely 
branching,  very  leafy,  5  to  7  ft.  high ;  branches  striate-angled ;  herbage  scarcely 
glutinous;  leaves  lanceolate,  acute  at  both  ends,  entire  or  sparingly  denticulate, 
1  to  3  in.  long,  very  willow-like;  heads  2  to  3  lines  high,  rather  numerous  in 
terminal  corymbs  or  the  clusters  on  short  lateral  branches  and  somewhat  race- 
mose; bracts  of  the  involucre  very  thin,  chartaeeons,  broadly  lanceolate  or  the 
outer  ones  ovate,  with  scarious  margins,  erose  and  mostly  villous-ciliate; 
receptacle  flat;   pappus  of  the  fertile  flowers  of  smooth  bristles. 

Stream-beds,  Sacramento  and  Napa  valleys  southward  to  Southern  California. 
July-Aug. 
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3.  B.  douglasii  DC.  Stems  suffrutcscent  at  base,  4  to  5  ft.  high,  simple 
up  to  the  terminal  corymb;  herbage  very  glutinous;  leaves  lanceolate  and  very 
acute,  or  the  lower  ovate-lanceolate,  3  to  4  in.  long,  serrulate,  almost  entire; 
heads  numerous  in  a  terminal  compound  almost  naked  corymb;  bracts  of  the 
involucre  linear  or  lanceolate-linear  with  greenish  center,  the  scarious  margins 
erose-ciliate ;  receptacle  broadly  conical;  pappus  of  pistillate  flower  short  and 
soft,  of  the  staminate  clavellate  at  summit. 

Moist  lowlands:  abundant  in  the  salt  marshes  about  San  Francisco  Bay, 
thence  southward  to  Southern  California. 

Tribe  11.      Eupatorieae.      Eupatory  Tribe. 

91.  TRICHOCORONIS  Gray. 

Slender  herb,  the  stems  branching,  weak  or  at  base  creeping.  Leaves  oppo- 
site, sessile.  Flowers  flesh-color,  in  slender  peduncled  heads  terminating  the 
branches.  Receptacle  convex,  naked.  Bracts  of  the  involucre  herbaceous  or 
somewhat  membranous,  equal  and  nerveless,  12  to  18.  Corolla  abruptly  much 
dilated  above  the  narrow  tube.  Pappus  of  many  small  or  minute  paleae  and 
awns,  forming  a  sort  of  crown.     (Greek  trichos,  hair,  and  koronis,  top.) 

1.  T.  wrightii  Gray.  Annual;  stems  assurgent,  6  to  9  in.  high;  leaves 
oblong  or  linear-lanceolate,  remotely  serrate  or  entire,  auricled  at  base,  %  in. 
long  or  less;  heads  2  to  2%  lines  broad;  achenes  4-angled,  the  angles  hispid- 
ulous  toward  the  summit;  pappus  of  4  barbellate  bristles  with  an  equal 
number  of  intervening  but  very  small  fimbriate  paleae. — (T.  riparia  Greene.) 

Lower  San  Joaquin  River.     Sept. 

92.  BRICKELLIA  Ell. 

Perennial  herbs  or  suffrutescent  plants  with  alternate  petioled  leaves  and 
white  or  whitish  flowers  in  terminal  or  subterminal  clusters  of  narrow  heads. 
Involucre  imbricated,  its  bracts  striately  nerved.  Receptacle  naked.  Corolla 
slender,  5- toothed.  Achenes  with  10  nerves  or  ribs.  Pappus  of  numerous 
scabrous  or  barbellate  capillary  bristles  mostly  in  a  single  series.  (Greek 
koleos,  sheath,  and  anthos,  flower.) 

1.  B.  californica  T.  &  G.  Stems  many  from  the  shrubby  base,  virgate  or 
paniculately  branching,  2  to  3  ft.  high;  leaves  roundish  or  triangular-ovate, 
3-ribbed  and  roughish,  somewhat  irregularly  serrate,  2^4  in.  long  or  less; 
heads  spicate  or  racemose  along  the  leafy  branches,  5  or  6  lines  long,  10  to 
15-flowered,  often  more  or  less  nodding;  bracts  of  the  involucre,  especially  the 
inner,  with  thin  obtuse  straight  tips. — (Coleosanthus  californicus  Ktze.) 

Gravelly  stream  beds  of  the  Coast  Ranges,  especially  toward  the  interior: 
Mendocino  Co.;  Calistoga;  Vaca  Mts.  and  southward  to  Southern  California. 


POISONOUS  SPECIES 


List  of  poisonous  species,  chiefly  plants  reported  by  cattlemen  as  poisonous 
to  animals  or  as  justly  under  suspicion.  The  list  includes  indifferently  plants 
in  which  the  whole  plant  is  poisonous  or  only  some  one  part,  as  the  root,  leaf, 
or  seed.  Only  plants  are  listed  which  are  described  in  the  text.  See  General 
Index. 


Actaka    spicata    Ait.    (Willd.)     vur. 

arguta    Torr. 
Aesculus  calipornica  Nutt. 
Agrostemma  githaoo  L. 
Anemone  quinquefolia  L. 
Apocynum  cannabinum  L. 
Asclepias  ERIOCARPA  Benth. 

ASCLEPIAS    MEXICANA    Cav. 

Asclepias  speciosa  Torr. 
Calycanthus  occidentalis  H.  &  A. 
Camassia  esculenta  Lindl. 

CYNOGLOSSUM    GRANDE    Dougl. 

Datura  meteloide£  DC. 
Datura  stramonium  L. 
Datura  tatula  L. 
Delphinium  menziesii  DC. 
Delphinium  recurvatum  Greene. 
Digitalis  purpurea  L. 
Eschscholtzia  calipornica  Cham. 
Euphorbia  lathyris  L. 
Heracleum  lanatum  Michx. 


Hypericum  concinnum  Benth. 
Kalmia   polifolia   Wang. 
Ledum  glandulosum  Nutt. 
Lolium  temulentum  L. 
Melilotus  alba  Desr. 
Nicotian  a  glauca  Graham. 
Phytolacca  decandra  L. 

PRUNUS   DEMISSA  Walp. 

Rhododendron  calipornicum  Hook. 
Rhodendron  occidentale  Gray. 
Rhus  diversiloba  T.  &G. 

RUMEX   ACETOSELLA  L. 

Sanicula  bipinnata  H.  &  A. 

SENECIO    VULGARIS    L. 

Solan um  nigrum  L. 
Symphoricarpos  racemosus  Michx. 
Typha  latipolia  L. 
Veratrum  calipornicum  Dur. 
Xanthium  canadense  Nutt. 
Xanthium  spinosum  L. 
Zygadenus  premontii   Torr. 
Zygadenus  venenosus  Wats. 
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Bay  region,  the  valleys  bordering 
or  opening  to  San  Francisco  and  San 
Pablo  bays  with  the  adjacent  moun- 
tain slopes. 

Coast     Ranges,     the     complex     of 
ranges  west  of  the  Great  Valley.    See 
North  Coast  Ranges,  etc. 
Gabilan  Range,  range  east  of  the  Sa- 
linas Valley  from  the  Pajaro  River 
south  to  San  Lorenzo  Creek. 
Great  Valley,  the  great  central  valley 
of    California,    lying    between    the 
Sierra  Nevada  and  Coast  Ranges. 


Howell  Mountain,  plateau  mountain 
in  Napa  Range  east  of  St.  Helena 
town.  Most  excellent  botanizing 
ground. 

Inner  Coast  Range,  the  range  next  to 
the  Great  Valley;  it  is  composed 
of  a  number  of  distinct  ranges  with 
specific  geographical  names. 

Inner  North  Coast  Range,  the  range 
bounding  the  Sacramento  Valley  on 
the  west  (including  the  Vaca  Moun- 
tains north  to  the  Trinity  Moun- 
tains). 


1.    This  list  includes  only  the  important  mountains,  ranges  and  valleys  in  the  Bay  region 
and  adjacent  territory. 

Jepson,   Flora  of  Western  Middle  California,   2d  ed.f    1911. 
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Inner  South  Coast  Range,  the  range 
bounding  the  San  Joaquin  Valley 
on  the  west  (from  Mt.  Diablo  south 
to  Mt.   San  Emigdio). 

May  dramas  Range,  east  of  Ukiah  Val- 
ley from  Cobb  Mt.  and  Geyser  Peak 
northward  to  Cow  Mt. 

Mt.  Diablo,  prominent  landmark  in 
eastern  Contra  Costa  Co. 

Mt.  Hamilton  Range,  the  range  east 
of  Santa  Clara  Valley  from  Liver- 
more  Valley  south  to  Pacheco  Pass. 

Mt.  Hood  Range,  the  range  west  of 
Napa  Valley. 

Mt.  St.  Helena,  culminating  point  at 
south  end  of  Mayacamas  Range. 

Mt.  Tamalpaia,  southern  Marin  Coun- 
ty, overlooking  the  Golden  Gate. 

Napa  Range,  or  Napa  Mountains,  the 
range    west    of    Napa    Valley. 

Napa  Valley,  lying  between  the  Mt. 
Hood  Range  and  the  Napa  Range. 

North  Coast  Ranges,  the  ranges  north 
of  San  Francisco  Bay  as  far  as  the 
Siskiyous. 

Point  Reyes,  peninsula  on  the  Marin 
coast,  formed  by  Tomales  and 
Drake  's  bays. 

Sacramento  Valley,  north  arm  of  the 
Great  Valley. 

San  Carlos  Range,  the  inner  South 
Coast  Range  from  Panoche  Pass 
south   to  Warthan  Creek. 

San  Joaquin  Valley,  south  arm  of 
the  Great  Valley. 


Santa  Cruz  Mountains,  the  range 
from  Pajaro  River  north  through 
San  Mateo  County  to  the  San  Bru- 
no   Hills. 

Seaward  or  Outer  Coast  Range,  the 
range  next  the  ocean;  applied  more 
especially  to  the  seaward  North 
Coast  Range. 

Sierra  Nevada,  the  main  mountain 
axis  on  the  eastern  side  of  the 
Great  Valley,  south  to  Tehaehapi 
Pass  and  north  to   Pitt   River. 

South  Coast  Ranges,  the  ranges  south 
of  San  Francisco  Bay  as  far  as 
Santa  Barbara  County  (Santa 
Maria  River). 

Southern  California,  a  definitely  de- 
fined portion  of  California,  includ- 
ing the  eight  counties  south  of 
Tehaehapi,  namely,  Santa  Barbara. 
Ventura,  San  Bernardino,  Los  An- 
geles, Orange,  Riverside,  San  Diego 
and  Imperial.  The  phrases ' '  northern 
Calif ornia"  and  "central  palifor- 
nia"  are,  however,  not  geographi- 
cally definite  terms. 

Vara  Mountains,  range  on  west  side 
of  the  lower  Sacramento  Vallej 
from  Putah  Pass  south  to  near 
Suisun. 

Yollo  Bolly  Range,  the  inner  North 
Coast  Range  from  Snow  Mountain 
north  to  the  Bully  Choop  Moun- 
tains. 
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A cau lesecnt,  apparently  stemless,  the 
leaves  all  borne  at  the  surface  of 
the  ground  and  the  flowers  ses- 
sile or  borne  on  a  scape.  (See 
Caulescent.) 

Accessory,   something    additional. 

Accrescent,  increasing  in  size  or 
length  with  age,  as  the  calyx  or 
pedicel   after  flowering. 

Accumbent,  said  of  cotlyedons  with 
edges  lying  against  the  caulicle. 

Acerose,  with  a  sharp  slender  point 
like   a    needle. 


Achene,    a    dry    indehiscent    1 -seeded 

fruit. 
Acorn,   fruit   of  the   Oak. 
Acuminate,  tapering  gradually  to  the 

apex. 
Acute,   with    a    sharp    point. 
Adherent,  growing   fast  to  or  united 

with   another  body   or   organ  of  a 

different  kind. 
Adnate,    growing    fast    to;    literally, 

born    united    to   another   body. 
Alternate  leaves  or  branches,  only  one 

from  each  node. 
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Amplexicaul,  said  of  a  leaf  with  the 

base  clasping  the  stem. 
Ancipital,  two-edged. 
Androgynous,   having   both   staminate 
and   pistillate   flowers   in   the   same 
cluster. 
Annual,  a  plant  flowering  and   fruit- 
ing in  the  first  year  or  season  and 
then  dying. 
Annular,  having  the  form  of  a  ring, 

ring-like. 
Anterior,    the    side    in    front;    in    an 
axillary  flower,  the  side  away  from 
the  axis;    lower,  inferior. 
Anther,  the  sac  or  sacs  containing  the 
pollen,    the    essential    part    of    the 
stamen. 
Anthesis,    the    period    during    which 
a  flower  is  expanded,  the  stigma  re- 
ceptive   and    the    anthers    shedding 
pollen. 
Antrorsely,  directed  forward. 
Apetalous,  without  petals. 
Apiculate,  ending   in   a   short-pointed 

tip. 
Appendage,     any     supplementary     or 

superadded  part. 
Appressed,  fattened  or  pressed  against 
another   body   but   not   united    with 
it;    hairs   lying   flat   on   leaves   are 
appressed. 
Approximate,  standing  or  borne  close 

or    near    together. 
Aquatic,  living  or  growing  in  water; 
an  "aquatic  plant' '  may  be  wholly 
submersed    or    with    only    the    base 
in  water. 
Arcuate,   moderately   curved. 
Areola,   an    area   with    a    distinct    or 
raised    boundary;     the    spaces    be- 
tween   the    reticulations    or    veins: 
in  Compositae  the  disk  or  circle  at 
the  summit  of  the  aehene  where  sat 
the  corolla. 
Aril,  an  appendage  of  a  seed  growing 
at   or   about   the   hilum    or   summit 
of  the  funiculus;  arillate,  furnished 
with  an  aril. 
Aristate,  furnished  with  an  arista  or 
awn,   like    the    beard   or  bristle   of 
Barley. 
Articulation,     a     joint;      articulated, 


jointed  or  furnished  with  joints; 
where  the  stem  or  organ  separates 
or  is  inclined  to  do  so. 

Ascending,  rising  gradually  upwards. 

Assurgent,  rising  or  curving  upwards. 

Attenuate,  gradually  narrowed  or  pro- 
longed. 

Auricled,  with  ear-like  lobes  at  base; 

auriculate. 
Awn,    a    bristle,    like    the    beard    of 

Barley. 

Awned,  provided  with  a  bristle. 
Axil,   the   angle   between   a   leaf  and 

stem. 
Axile,   referring   to   or   borne   on   the 

axis. 

Axillary,  borne  or  occurring  in  an 
axil. 

Axis,  the  stem  or  longitudinal  or  cen- 
tral support  on  which  parts  or  or- 
gans are  arranged;   a  central  line. 

Baccate,  of  the  nature  of  a  berry, 
berry-like  or  pulpy. 

Banner,  the  upper  petal  in  a  papilio- 
naceous, or  pea,  flower. 

Barbed,  furnished  with  sharp  rigid 
reflexed  points,  like  the  barbs  of  a 
fish-hook. 

Barbellate,  beset  with  short  stiff 
hairs;    barbell uhitc,  the  diminutive. 

Berry,  a  fleshy  indehiscent  fruit, 
formed  from  a  single  superior  or 
inferior   ovary. 

Bi-,  a  prefix  to  Latin  words,  two  or 
twice. 

Bifid,  2-cleft  to  the  middle  or  there- 
abouts. 

Bilabiate,  a  synsepalous  calyx  or 
sympetalous  corolla  cleft  into  two 
divisions,  with  an  upper  (superior 
or  posterior)  lip  and  a  lower  (in- 
ferior or  anterior)  lip;  2-lipped  as 
the  corolla  of  Sage  or  of  Mimulus. 

Bilamcllate,  of  two  plates  or  lamellae. 

Bipinnato,    twice    pinnate. 

Blade,  the  flat  expanded  portion  of  a 
leaf;  said  also  of  the  broad  por- 
tion of  a  petal,  especially  when  it 
possesses  a  petiole-like  base  or 
claw. 

Bloom,  said  when  leaves  and  fruit  are 
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whitened  with  a  fine  powder  or  dust. 
(See  Glaucous.) 

Bract,  the  modified  or  much  reduced 
leaf  of  a  flower-cluster;  in  Gra- 
mineae,  the  modified  leaf  subtend- 
ing a  spikelet;  leafy -bracted,  in 
Compositae,  with  accessory  or  foli- 
ose  bracts  to  the  head  outside  the 
involucre. 

Bracteate,  possessing  or  bearing 
bracts. 

Bractlet,  the  small  modified  leaf  sub- 
tending a  flower  or  inserted  on  the 
pedicel,  in  Gramineae  the  lower  of 
the  two  modified  leaves  subtending 
an  individual  flower. 

Bud,  the  youngest  or  formative  por- 
tion at  the  end  of  a  stem. 

Bulb,  cluster  of  storage  leaves  set 
closely  on  a  short  stem  axis  and 
forming  an  underground  organ. 

Bur,  a  fruit  covered  with  prominent 
spines. 

Caducous,  dropping  off  very  early  as 
compared  with  other  parts;  the 
calyx  in  the  California  Poppy  falls 
when  the  flower  opens. 

Caespitose,  said  of  stems  when  borne 
on  the  same  stock  in  a  close  tuft. 

Callous,  with  hardened  and  often 
smooth  tissue  or  protuberances. 

Callus,  the  tough  often  hairy  swelling 
at  base  of  the  bractlet  and  palet 
in  grasses. 

Calyculate,  said  of  the  short  bracts 
which  occur  at  the  base  of  the  in- 
volcre  proper  in  some  Compositae 
and  so  imitate  an  exterior  involu- 
cre. 

Calyx,  the  outer,  usually  green,  whorl 
of  the  flower. 

Campanulate,   bell-shaped. 

Canescent,  grayish  white  or  hoary,  the 
surface  covered  with  fine  white 
hairs. 

Capillary,  like  a  hair. 

Capitate,  gathered  or  collected  into  a 
head,   or   head-like. 

Capsule,  a  dry  dehiscent  seed-vessel 
composed  of  more  than  one  carpel. 

Carinate,  having  a  keel,  sharp  ridge, 
or  carina. 

Carpel,  a  simple  pistil  (which  is  typi- 


cally 1 -celled,  with  one  placenta, 
one  style,  and  one  stigma),  or  one 
of  the  elements  of  a  compound 
pistil;  also  applied  to  a  simple  pis- 
til when  mature  or  to  one  of  the 
parts  of  a  compound  pistil  which 
splits  up  when  it  is  ripe.  The 
number  of  carpels  composing  a 
compound  pistil  may  be-  determined 
from  the  number  of  styles  or  stig- 
mas, or,  if  these  are  blended,  by  the 
number  of  cells  in  the  ovary,  or,  if 
but  one  cell,  by  the  number  of 
placentae. 

Cartilaginous,  firm  and  tough  like 
cartilage. 

Caruncle,  an  excrescence  or  process  at 
the  hilum  in  certain  seeds. 

Catkin,  a  scaly  spike  or  anient,  as  in 
the  Willow  or  Oak;  in  the  Conifers 
applied  to  the  staminate  and  ovu- 
late clusters. 

Caudate,  bearing  a  slender  tail-like 
body  or  appendage. 

Caulescent,  having  a  distinct  leafy 
stem  above  ground ;  plants  with  rad- 
ical leaves  and  flowers  on  a  scape 
are  called  acaulescent. 

Caulicle,  the  stem  in  an  embryo. 

Cauline,  pertaining  to  or  borne  on  a 
stem,  as  cauline  leaves. 

Cliamise,  an  individual  but  more  par- 
ticularly a  colony  of  Adenostoma 
fasciculatum.  (See  General  Index.) 
Also  spelled  Chamisal  and  Chamiso. 

Chaparral,  collective  term  referring  to 
the  colonies  of  thorny  or  rigid 
shrubs  growing  on  mountain  slopes. 
(See  General  Index.) 

Chartaceous,  having  the  thickness  or 
texture  of  writing  paper;  most 
leaves  are  chartaceous. 

Choripetalous,  petals  distinct  and  free 
from  each  other;  not  united  even 
at    base. 

Chorisepalous,  sepals  distinct  and  free 
from  each  other. 

Ciliate,  having  the  margin  bordered 
with  a  row  or  rows  of  hairs;  cilio- 
late,  the  diminutive. 

Cinereous,  of  ashy  hue. 

Circiniate,  rolled  into  a  coil  from  the 
tip. 


CiTcumsrissile,  splitting  at  the  middle 
with  the  upoer  part  falling  away 
like  a  lid. 

Clay  ate,  narrow  but  tapering  gradu- 
ally and  regularly  upward  like  a 
club;   clavellate,  the  diminutive. 

Clam,  the  narrow  or  petiole-like  base 
of  a  petal. 

Cleft,  with  sharp  lobes,  usually  about 
to  the  middle. 

Coma,  a  tuft  of  hairs;  comosc,  fur- 
nished with  a  coma. 

Commissure,  the  plane  by  which  the 
flattened  faces  of  the  two  carpels 
in  Umbelliferae  cohere. 

Complete,  said  of  a  flower  which  has 
all  the  four  circles,  sepals,  petals, 
stamens,  and  pistils. 

Complicate,  folded  upon  itself. 

Compressed,  flattened  on  the  sides  or 
laterally:  compressed  pod  in  Cruci- 
ferae,  flattened  parallel  to  the  par- 
tition; compressed  achenes  in  Com- 
positae,  flattened  contrary  to  the 
plane  of  the  braet;  compressed  fruit 
in  Umbelliferae,  flattened  parallel 
to  the  plane  of  the  commissure. 
( See   ObcompresBed.) 

Coneolorous,  of  one  color. 

Conduplieate,  folded  flat  so  that  the 
folds  or  sides  lie  face  to  face. 

Connate,  united  from  the  beginning 
(born  united). 

Connective,  the  portion  of  a  slamon 
connecting  the  two  cells  of  an 
anther. 

Connivent,  lightly  joined  or  sticking. 

Contorted,  bent  or  twisted  on  itself  or 
out   of   the  usual  position. 

Convolute,  rolled  inwards  from  one 
side  to  the  other. 

Cordate,  heart-shaped  with  the  notch 
at  the  base. 

Coriaceous,  leathery  in  texture  and 
stiffness. 

Corm,  a  thickened  or  globose  fleshy 
stem  base,  underground  and  some- 
times called  a  solid  bulb. 

CoroIIo,  the  circle  of  petals  in  a 
flower,  found  outside  the  stamens 
and  within  the  calyx. 

Corymb,  pedicels  of  unequal  length, 
the  lower  longer  so   as  to   form  a 
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flat-topped  cluster;  corymbose,  in 
corymbs. 

Cos  tat  e,   ribbed. 

Crenate,  with  rounded  or  blunt  teeth; 
cre.nv.late,  the  diminutive. 

Crustaceans,  shell-like. 

Cvevllate,   hood-shaped,   cowled. 

Cuneaie,  widening  gradually  and  reg- 
ularly upwards  from  a  pointed 
base ;   wedge-shaped. 

Cuspidate,  tipped  with  a  cusp  or  short 
hard  point. 

Cyme,  a  flower  cluster  in  which  the 
terminal  or  central  flower  blooms 
first;   cymosc,  after  the  manner  of 

Deciduous,  falling  when  ripe  or  after 
the  function  has  been  performed;  a 
corolla  is  deciduous  when  it  falls 
after  anthesis;  deciduous  trees  shed 
thoir  leaves  in  autumn. 

Declined,    curved    downward    or    for- 

Decompound,  several  times  com- 
pounded. 

Decumbent,  lying  on  the  ground  but 
tending  to  rise  at  the  end. 

Decvrrent,  where  the  edge  of  the  leaf 
runs  down  on  the  stem  forming  lines 

Decussate,  opposite  but  each  pair 
placed  at  right  angles  or  over  the 
intervals  of  the  pair  above  or   be- 

Deflexed,  bent  abruptly  downward. 
Deltoid,   triangular   with   equal   sides. 
Dentate,  toothed  with  the  teeth  stand- 
ing directly  outward. 
Denticulate,   dentate   with    fine   teeth. 
Di-,  a  prefix  to  Greek  words,  two  or 

Diadelphous,  stamens  united  into  two 

Dichotomous,  branching  or  forking 
with  the  two  divisions  nearly  equal. 

Didymous,   twin,   found  in   pairs. 

Didynamnas,  said  of  stamens  in  2 
pairs  with  one  pair  shorter  than 
the  other. 

Digitate,  parted  or  divided  like  the 
Angers  of  a  hand. 

Dilated,  widened  or  broadened,  ap- 
plied to  flattened  or  wing-Ww  «tos«.- 


lures;  dilatation,  that  which  is  di- 
lated. 

Dioecious,  with  stamens  and  pistils  in 
different  flowers  on  different  plants. 

Discoid,    disk-like ;    without    ray-f)ow- 

7) wit,  a  development  of  the  receptacle 
at  or  around  the  base  of  the  ovary; 
in  Composi tae,  the  tubular  corollas 
of  the  receptacle  as  distinct  from 

Directed,     several    times    cleft    into 

small   segments. 
Distichous,  in  2   ranks  or  rows. 
Distinct,  parts  in  the  same  circle  not 

united  ;as      "  stamens      distinct,' ' 

separate  from  each  other. 
Divaricate,  widely  divergent. 
Divided,   cleft   about   to   the   base,  or 

to  midrib. 
Dorsal,  relating  to  or  borne  along  the 

Emarginate,    with    a    sharp   notch    at 

Emersed,  growing  up  out  of  or  raised 

abovo    the  water. 
Endosperm,    starch    or    other    reserve 

food  stored  with  the  embryo  in  the 

Entire,  margin  not  toothed  or  in- 
dented. 

Equilateral,  equal  sided,  or  with  the 
same  number  of  parts  on  a  side; 
a  pinnate  leaf  is  equilateral  when 
it  has  the  same  number  of  leaflets 
on   each   Bide   of   the   rachis. 

EquitaiU,  astride,  as  if  riding,  like 
the  leaves  of  Iris. 

Erone,  gnawed  on  the  edge;  croxulate, 
the  diminutive. 

Exsertcd,  protruding  beyond  the  sur- 
rounding organ;  exsertcd  stamens 
protrude  beyond  the  corolla;  an  ex- 
Bert  ed  corolla  protrudes  beyond  the 

Erttiputate,  without  stipules. 

Extronic,  turned  outward. 

Falcate,    siekle-shaped. 

Fascicle,  a  close  cluster  or  bundle  of 

roots,  stems,   leaves   or   flowers. 
Favose,   with   honey-combed   surface. 

window-like  openings. 


Fertile  flower,  one  containing  a  pis- 
til capable  of  producing  fruit  with 
good  seed;  fertile  stamen,  the  anther 
containing  pollen. 

Fid  or  fidus,  terminations  meaning 
cleft  or  lobed;   3-fid  means  3-elefL 

Filament,  a  thread,  in  case  of  a  sta- 
men the  stalk  supporting  the  anther. 

Filiform,  thread-tike. 

Fimbriate,    fringed;     fimbnllute,    the 

Fistulous,   hollow. 
Flabcllate,  fan-shaped. 
Flexuous,  more  or   less   zigzag. 
Floccosc,   bearing    locks    or    tufts    of 

hair  or  wool. 
Foliarcotw,  leaf-] ike. 
Foliolate,  having  leaflets;   3-foliolate, 

with   3   leaflets,   etc. 
Follicle,  a  dehiscent  seed-vessel  derived 

from  a  single  carpel,  as  a  pod  of  the 

Larkspur. 
Free,    not    united    to    another    organ. 

especially    when   one    circle    of   tbe 

flower    is    not    united    to     another 

Fruit,  the  matured  or  ripened  ovart 
with  all  its  appendages  or  acces- 
sory parts  as  well  as  contents. 

Fmticose,  relating  to  a  shrub; 
shrubby. 

Frutieulose,  diminutive  of  frutieose; 
relating  to  a  little  shrub,  as  Bryan 
thus  breweri. 

Fugacious,  very  promptly  falling  oil 
or  lasting  but  a  short  time. 

Fulvous,  tawny. 

Funiculus,  the  stalk  on  which  the 
ovule  is  borne  in  the  ovary. 

Fusiform,  thickest  at  or  above  or  be- 
low the  middle  and  tapering  more  or 


Galea,  the  long  or  helmet  like  uppw 
lip  in  the  Mint  and  Figwort  fami- 
lies; galcate,  having  a  galea. 

Geminate,    twin,    in    pairs,    two   siJr 
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Glabrous,  bald,  not  hairy. 

Glandular,  bearing  glands,  or  hav- 
ing a  surface  which  exudes  a  sticky 
or  viscid  liquid. 

Glaucescent,  somewhat  glaucous  or  be; 
coming  so. 

Glaucous,  whitened  with  a  bloom. 

Globose,  rounded,  more  or  less  spher- 
ical. 

Glomerate,  compacted  into  a  close 
cluster. 

Glomerule,  a  compacted  or  condensed 
head-like   cyme. 

Glumaceous,  like  the  glume  (bract) 
of  grasses,  thin  but  firm. 

Glutinous,  with  a  sticky  exudation. 

Granulate,  bearing  granules  or  grain- 
like bodies. 

Gynobase,  an  elevation  or  process  of 
the  receptacle  bearing  the  carpels 
or  nutlets. 

Gyno-dioeciovs,  having  flowers  on  one 
plant  pistillate,  on  another  perfect. 

Gy no-monoecious,  having  perfect  and 
pistillate  flowers  on  the  same  plant. 

Habit,  mode  of  growth,  general  as- 
pect or  hue  of  a  plant. 

Halophyte,  a  plant  growing  in  salty 
soils  or  alkaline  soils,  mostly  suc- 
culent plants  with  thick  or  small 
leaves;  the  Pickleweed,  A  triplex 
and  Kern  Greasewood  are  typical 
halophytes. 

Head,  said  of  flowers  in  a  globose 
cluster,  being  sessile  and  collected 
at  the  same  point  on  the  peduncle. 

Herb,  a  plant  without  woody  stem  or 
parts,  at  least  above  ground. 

Herbaceous,  like  an  herb  in  appear- 
ance or  habit,  or  in  texture  or 
color,  as  herbaceous  sepals,  mean- 
ing green  or  leaf -like. 

Herbage,  the  vegetative  parts  (stems 
and  leaves)  produced  in  the  season, 
not  including  the  flowers  or  fruit. 

Hispid,  with  stiff  or  rigid  hairs. 

Hispidulous,  minutely  hispid. 

Hooded,  said  of  an  organ  which  is 
curved  or  concave  at  the  top  like  a 
hood. 

Hyaline,  transparent,  translucent. 

Hydrophyte,  a  plant  adapted  to  live 
in  water  or  very  wet  soil,   chiefly 


characterized  by  a  thin  epidermis, 
reduction  or  absence  of  roots  and 
reduction  of  the  vascular  system  as 
in  the  Pond  Lilies,  Pond  Weeds  and 
Duck  Weeds,  or  by  succulence  as  in 
Arrow  Head,  or  by  tall  unbranched 
stems  with  narrowly  linear  leaves, 
or  leafless  as  in  the  Bulrushes  and 
Sedges. 

Hypogynous,  inserted  on  the  recepta- 
cle, with  the  parts  of  the  flower  un- 
der or  free  from  the  pistil. 

Imbricate,  overlapping  like  the  shin- 
gles on  a  roof  so  as  to  cover  or 
break  joints. 

Immersed,  growing  wholly  under  wa- 
ter. 

Incised,  cleft  or  cut  irregularly  and 
sharply. 

Included,  not  protruding  beyond  the 
surrounding  organ;  included  sta- 
mens do  not  protrude  beyond  the 
corolla. 

Incomplete,  said  of  a  flower  which  has 
not  all  of  the  four  circles. 

Incumbent,  said  of  cotyledons  when 
the  back  of  one  of  them  lies  against 
the  caulicle. 

Indefinite,  variable  or  uncertain  in 
number,   numerous. 

Indehiscent,  said  of  fruits  or  pods 
which  do  not  split  open. 

Indigenous,  native  to  the  region. 

Indument,  with  a  close  pubescence  or 
coat    of    hairs. 

Induplicate,  with  the  tips  turned  in. 

Indurated,  hardened  or  becoming 
tough. 

Inequilateral,  not  equilateral,  which 
see. 

Inferior,  growing  or  placed  below;  in- 
ferior ovary,  one  more  or  less  at- 
tached to  or  united  with  the  calyx; 
inferior  stamens  or  lip  of  corolla, 
i.  e.,  with  the  stamens  or  lip  on  the 
lower  side  of  the  flower. 

Inflated,  distended  or  bladdery. 

Inflexed,  bent  or  turned  abruptly  in- 
ward. 

Inflorescence,  a  flower-cluster,  or  in 
particular  the  mode  of  arrangement 
of  the  flowers  in  a  cluster. 

Innate,  borne  on  the  apex. 
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Innovations,  in  Gramineae,  barren 
shoots. 

Inserted,  attached  to  or  growing  npon. 

Internode,  the  portion  of  the  stem 
between  two  nodes. 

Interrupted,  not  continuous  and  reg- 
ular. 

Introrse,  turned  inward. 

Involucel,  a  secondary  involucre,  as 
that  of  an  umbellet;  a  circle  of 
bractlets. 

Involucre,  a  circle  of  bracts  subtend- 
ing a  flower  cluster;  involucrate, 
provided  with  an  involucre. 

Involute,  rolled  inwards  from  both 
sides. 

Irregular,  the  parts  not  of  the  same 
size   and   shape. 

Keel,  a  longitudinal  central  ridge  on 
the  back  of  an  organ,  like  the  keel 
of  a  boat;  the  two  lower  petals  of  a 
pea-like  flower  which  are  joined  into 
a   keel-like   body. 

Lacerate,  irregularly  but  not  neces- 
sarily deeply  cleft  or  torn. 

Laciniate,  cut  or  slashed  into  narrow 
divisions. 

Lamellate,  composed  of  thin  plates. 

Lanate,  densely  woolly. 

Lax,   loose. 

Leaflet,  one  of  the  divisions  of  a  com- 
pound leaf. 

Legume,  a  1  -celled  seed  vessel,  com- 
posed of  a  single  carpel,  which 
dehisces  by  both  the  ventral  and 
the   dorsal  sutures  into  two  valves. 

Lenticular,  shaped  like  a  lens. 

Ligneous,  hard  and   woody. 

Ligule,  strap-shaped  body  such  as  the 
ray  in  the  Sunflower  Family;  in 
Gramincae  the  exserted  portion  of 
the  hyaline  membrane  lining  the 
sheath. 

Limb,  a  border,  the  blade  of  a  petal  or 
the  spreading  part  of  a  sympeta- 
lous corolla. 

Line,  1/V3  of  an  inch. 
Linear,    very    narrow,    with    parallel 
sides;    4    or    5    or    more    times    as 
long. 

Lip,  one  of  the  two  divisions  of  a  bila- 
biate corolla  or  calyx.  (See  Bila- 
biate.) 


Littoral,  growing  near  or  under  the 
influence  of  the  sea. 

Lobe,  a  division  of  an  organ,  espe- 
cially one  which  is  rounded;  leaf 
lobes  are  usually  not  deep;  leaves 
may  be  lobed,  parted  or  divided  de- 
pending upon  the  depth  of  division. 
(See  Parted  and  Divided.) 

Loculicidal,  a  capsule  splitting  longi- 
tudinally into  the  backs  of  the 
cells. 

Lodicules,  in  Gramineae,  minute  hya- 
line scale-like  organs  at  the  base 
of  the  stamens,  whose  function  is 
the  opening  of  the  floral  envelope 
at  anthesis. 

Lunate,  crescent-shaped. 

Lyrate,  shaped  like  a  lyre,  the  ter- 
minal lobe  of  the  leaf  large  and 
rounded  with  the  lower  pairs 
smaller. 

Mammae  form,  breast-shaped  or  bear- 
ing breast-shaped  prominences. 

Marcescent,  withering  but  persistent, 
not   falling  off. 

Maritime,  growing  on  the  sea-coast. 

Membranous,  or  membranaceous,  thin, 
soft,  and  more  or  less  pliable  like  an 
animal   membrane. 

Merous,  parts  or  members;  used  in 
compounds,  as  5-merous,  having  5 
parts. 

Mesophyte,  a  common  type  of  plant 
growing  under  the  most  favorable 
conditions  of  soil  and  moisture, 
characterized  as  a  whole  by  a  lack 
of  special  adaptations  and  by  a 
great  and  diverse  development  of 
the  leaf  surface;  Maples,  Alders, 
and  Mustards  are  typical  meso- 
phytes. 

Monadelphous,  stamens  united  into 
one  set. 

Moniliform,  like  a  necklace  or  string 
of  beads. 

Monoecious,  with  stamens  and  pistils 
in  separate  flowers  on  the  same 
plant. 

Montane,  of  or  growing  in  the  moun- 
tains. 

Mucronate,  tipped  with  a  mucro  or 
sharp  but  rather  soft  point;  mucro- 
nulatc,  the  diminutive. 
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Multicipital,  with  many  stems  from 
one   root-crown. 

Muricate,  bearing  rough  and  rather 
sharp  excrescences. 

Afuriculate,  diminutive  of  muricate. 

Naked,  destitute  of  covering  or  ap- 
pendages; naked  head,  without 
foliaceous  or  other  bracts  surround- 
ing or  concealing  the  involucre  or 
head;  naked  stem,  scape  or  inflor- 
escence, leafless;  naked  flower,  one 
without  perianth. 

Nate,  termination  meaning  divided,  as 
2-nate,  3-nate. 

Nerve,  simple  or  unbranched  vein,  a 
slender  or  secondary  rib. 

Neutral,  said  of  a  flower  having 
neither  stamens  nor  pistils  or  at 
least  without  functional  ones. 

Nigrescent,  becoming  blackened. 

Node,  the  place  on  a  stem  where  a 
leaf  is  borne. 

Nut,  an  indehiscent  fruit  with  a  hard 
firm  wall,  resulting  from  a  com- 
pound ovary. 

Nutlet,  a  diminutive  nut,  applied  to 
a  fruit  derived  from  a  simple  ovary, 
or  to  a  compound  ovary  which 
splits  up  at  maturity. 

Ob  compressed,  flattened  on  the  an- 
terior and  posterior  sides  or  fore 
and  aft,  instead  of  laterally  or  side- 
wise;  obcompressed  pod  in  Cruci- 
ferae,  flattened  contrary  to  the  par- 
tition. 

Obcordate,  inverted  heart-shaped,  with 
the   notch  at   the   apex. 

Oblique,  unequal-sided,  as  in  leaves 
which  are  larger  on  one  side  than 
the  other. 

Oblong,  two  or  three  times  longer 
than  broad  and  with  nearly  parallel 
sides,  or  somewhat  tapering  to  each 
end    from    the   middle. 

Obsolete,  imperfectly  or  scarcely  at 
all  developed,  or  abortive;  e.g.,  the 
lower  lip  of  a  calyx  is  obsolete 
when  it  is  obscure  or  not  very  dis- 
tinctly developed. 

Obtuse,  blunt  or  rounded. 

Opposite  leaves  or  branches,  two  from 
each  node,  proceeding  from  opposite 


sides  of  the  stem;  "stamens  op- 
posite petals,"  when  the  stamen  is 
set  before  the  petal;  etc. 

Orbicular,  round  or  roundish. 

Orthotropous  ovule,  a  straight  ovule, 
one  not  inverted  on  its  stalk. 

Ovule,  the  body  in  the  ovary  which 
becomes  a  seed;  ovulate,  bearing 
ovules. 

Palate,  the  lower  side  of  the  throat 
in  a  bilabiate  corolla. 

Palea,  chaff -like  pappus  borne  on  the 
achenes  of  the  Sunflower  Family; 
in  the  Grass  Family  the  upper  of 
the  two  modified  leaves  subtending 
an  individual  flower. 

Palmate,  with  the  divisions  or  sinuses 
of  the  leaf  pointing  to  the  petiole; 
palmately  compound,  with  the  leaf- 
lets all  borne  at  the  apex  of  the 
common  petiole. 

Palmatifid,  cleft  so  as  to  resemble 
the  outstretched  fingers  of  the  hand. 

Paludose,  palustrine,  living  in  a  marsh 
or  swamp. 

Panicle,  a  compound  flower  cluster,  a 
raceme,  spike  or  corymb  which  is 
compounded  by  branching. 

Papillate,  bearing  minute  nipple- 
shaped  protuberances. 

Pappus,  the  modified  calyx-limb  borne 
on  the  achenes  of  the  Sunflower 
Family,  usually  occurring  as  bris- 
tles, naked  or  plumose  hairs,  scales 
or  chaff. 

Parietal,  referring  to  or  borne  on  the 
wall  or  sides  of  an  organ. 

Parted,  cleft  to  below  the  middle. 

Pectinate,  cleft  into  closely  set  divi- 
sions like  the  teeth  of  a  comb. 

Pedate,  palmately  divided  with  the 
lateral  divisions  2-cleft,  thus  resem- 
bling a  bird's  foot;  pedately,  in 
a  pedate  manner. 

Pedicel,  stalk  or  stem  of  a  flower  in 
a  flower  cluster;  pcdiceled,  having 
a  pedicel. 

Pedicellate,  having  or  possessing  a 
small    or    short    pedicel. 

Peduncle,  stalk  or  stem  of  a  flower  or 
flower  cluster;  pedunculate,  having 
a  peduncle. 

Peltate,  round,  with  stalk  or  petiole 
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attached  on  the  under  side  at  the 
middle. 

Penicillatc,  with  a  tip  or  cluster  of 
fine  hairs  or  bristles. 

Perfect,  having  both  stamens  and  pis- 
tils  in   the   same   flower. 

Perfoliate,  where  a  stem  seems  to  pass 
through  or  pierce  a  leaf. 

Perianth,  the  floral  envelopes,  includ- 
ing both  calyx  and  corolla  when 
both  are  present;  applied  here 
chiefly  to  those  flowers  in  which 
there  is  no  marked  differentiation 
into   calyx  and  corolla. 

Perigynous,  inserted  on  the  calyx. 

Persistent,  falling  away  very  tardily 
or  not  at  all. 

Personate,  when  the  bilabiate  corolla 
has  a  very  prominent  palate  or 
elevation  in  the  throat. 

Petal,  one  of  the  parts  or  divisions 
of   a   corolla,    usually    colored. 

Petiolate,  having  a  petiole. 

Petiole,  the  stalk  of  a  leaf. 

Petiolule,  the  stalk  of  a  leaflet.^ 

Pilose,  with   long  soft   hairs. 

Pinnate,  with  the  leaflets  arranged 
along  each  side  of  a  common  peti- 
ole. 

Pinnatifid,  cleft  in  a  pinnate  manner. 

Pistillate,  provided  with  or  contain- 
ing a  pistil  or  pistils,  but  no  sta- 
mens; fertile;  said  of  a  flower  or 
a  plant. 

Placenta,  that  particular  portion  of 
the  ovary  wall  which  bears  the 
ovules;  it  is  sometimes  strongly 
differentiated;  axile  placentae  are 
borne  on  the  axis  of  the  ovary  or 
fruit;  parietal  placentae  on  the 
walls  of  the  ovary  or  fruit. 

Plaited.  See  Plicate. 

Plane,  flat  and  even,  without  eleva- 
tions or  depressions;  opposed  to 
concave,  convex,  revolute,  etc. 

Plicate,  folded  into  lengthwise  plaits 
or   folds. 

Plumose,  finely  a  n  d  abundantly 
branched,  like  a  plume. 

Pod,  general  term  for  any  dry  fruit 
which  splits  open;  strictly  a  legume 
or  follicle. 

Polygamous,  having  perfect,  pistillate 


and  staminate  flowers  on  the  same 
individual  (poly  gam  o -monoecious) 
or  on  different  individuals  (poly- 
gamo-dioecious) . 

Posterior,  the  side  behind,  in  an  axil- 
lary flower  the  side  next  to  the  axis; 
superior. 

Prickly,  armed  with  prickles  or  short 
sharp  hard  outgrowths  of  the  epi- 
derms  of  leaves  or  stems. 

Prismatic,  shaped  like  a  prism,  with 
flat  faces  separated  by  angles. 

Proliferous,  bearing  supplementary 
flowering  branches  or  shoots  from 
or  near  the  summit  or  from  the  in- 
florescence, which  surpass  the  stem 
or  inflorescence. 

Prostrate,  lying  close  along  the 
ground. 

Proterandrous,  the  anthers  of  a  per- 
fect flower  dehiscing  before  the 
stigma  is  receptive;  proterogynous, 
the  reverse  condition. 

Puberulent,  minutely  pubescent. 

Pubescent,  clothed  with  hairs,  espe- 
cially soft  or  downy  hairs. 

Punctate,  dotted  with  point -like  de- 
pressions. 

Pungent,  terminating  in  a  rigid, 
sharp  or  prickly  point. 

Pustulate,  dilated  like  a  blister. 

Quinate,  borne  in  or  divided  into  fives. 

Raceme,  a  flower  cluster  in  which  the 
flowers  are  borne  along  the  peduncle 
on  pedicels  of  nearly  equal  length. 

Racemose,  like  a  raceme. 

Eachilla,  in  Gramineae,  the  axis  of  a 
spikelet,  on  which  the  bractlets  and 
paleae,  with  their  enclosed  flowers, 
are  borne. 

Rackis,  the  axis  of  a  spike  or  raceme, 
the  prolongation  of  the  peduncle 
through  the  flower  cluster;  the  axis 
or  midrib  of  a  compound  leaf  or 
prolongation  of  the  petiole;  in  Gra- 
mineae the  main  axis  and  branches 
of  an  inflorescence,  on  which  the 
spikelets  are  borne. 

Radiate,  arranged  around  or  spreading 
from  a  common  center;  bearing 
rays. 

Radical,  leaves  are  called  radical 
when  inserted  so  closely  to  the  ba# 
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of  the  stem  as  to  appear  to  come 
from  the  root;  or  when  arising  from 
a  rootstock  or  other  underground 
organ. 

Ramcal,  borne  on  the  branches. 

Ranks,  successive  rows. 

Bay,  in  tho  Parsley  Family,  one  of 
the  primary  branches  of  an  umbel; 
ray  in  the  Sunflower  Family,  one  of 
tho  marginal  flowers  bearing  a  ligu- 
lato  corolla. 

Receptacle,  in  a  flower,  that  portion  of 
the  stem  on  which  the  sepals,  petals, 
stamens  and  pistils  are  borne;  in 
an  inflorescence  it  is  the  axis  or 
abbreviated  stem  on  which  the 
flowers  are  borne,  as  the  axis  of 
the  head  in  the  Sunflower  Family. 

Reflexed,  turned  downward  or  back- 
ward. 

Regular,  the  parts  in  a  circle  having 
the  same  size  and  shape. 

Reniform,  kidney-shaped. 

Repand,  with  slightly  uneven  mar- 
gin. 

Reticulated,  with  a  network;    netted. 

Retrocurved,  curving  backward. 

Retrorse,  turned  or  pressed  backward. 

Retuse,  with  a  broad  shallow  notch. 

Revolute,  rolled  backward  from  each 
side. 

Rhombic,  quadrangular  but  the  lateral 
angles  obtuse. 

Rib,  a  primary  vein  of  a  leaf. 

Rootstock,  prostrate  or  underground 
root-like  stem,  sending  up  from  sea- 
son to  season  herbaceous  shoots 
and  bearing  roots  on  the  under  side. 

Rostrate,  with  a  beak  or  spur;  nar- 
rowed into  a  slender  process;  ros- 
tellate,  the  diminutive. 

Rosulate,  said  of  radical  leaves  spread- 
ing in  a  circle  or  rosette  on  the 
ground. 

Rotate,  wheel-shaped;  spreading  flat 
or  horizontally  and  circular  in  out- 
line. 

Rudiment,  an  imperfectly  developed 
organ,  a  vestige. 

Rugose,  having  wrinkles  or  rugae; 
rugulose,  finely  wrinkled;  rugulae 
fine    wrinkles. 

Runcinate,    sharply    incised   with    the 


teeth  or  incisions  turned  downward. 

Runner,  a  slender  prostrate  stem  root- 
ing, more  or  less,  at  the  nodes. 

Sagittate,  shaped  like  an  arrowhead. 

Salient,  projecting  prominently,  in  an 
isolated  manner,  beyond  the  main 
body   or   series. 

Samara,  an  indehiscent  winged  fruit 
like  the  key  of  a  maple. 

Saprophyte,  living  upon  dead  organic 
matter  and  thus  destitute  of  chloro- 
phyll. 

Scabrid,  slightly  scabrous. 

Scabrous,  rough  to  the  touch;  scabru- 
lose,  minutely  scabrous. 

Scale,  a  small  thin  body,  not  at  all  or 
little  green,  commonly  glabrous;  in 
Gramineae  minute  organs  at  the 
base  of  the  stamens.  (See  Lodicule.) 

Scape,  a  leafless  flower-bearing  stem 
arising  from  the  ground. 

Scarious,  thin,  dry  and  not  green. 

Scorpoid,  said  of  a  1-sided  inflores- 
cence which  is  circinately  coiled  in 
the   bud. 

Scrobiculate,  marked  with  numerous 
small  depressions. 

Scurf,  small,  bran-like  scales  on  the 
stem  or  leaves. 

Secund,  inserted  on  (or  turned  to) 
one  side  of  the  stem. 

Sepal,  a  leaf  or  division  of  the  calyx. 

Septal,  relating  to  a  septum. 

Septicidal,  a  capsule  splitting  be- 
tween the  partitions  of  the  cells. 

Septum,  a  partition  in  an  ovary  or 
fruit. 

Sericeous,  silky  with  straight  soft 
hairs. 

Series,  successive  rows. 

Serrate,  toothed  or  saw-like,  with  the 
teeth  turned  forward  or  upward. 

Sessile  leaf,  leaf  without  a  petiole 
and  the  blade  seated  directly  on  the 
stem;  sessile  ovary,  one  without  a 
stipe. 

Set,  a  cluster  or  collection  of  organs 
of    the    same    kind. 

Setaceous,  bristle-like. 

Setose,  beset  with  bristles;  setulose, 
the  diminutive. 

Sheath,  where  the  base  of  the  blade 
or  expanded  petiole  completely  en- 
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closes  or  sheathes  the  stem  for  some 
distance  above  the  node. 

Silicle,  a  short  silique  not  much 
longer  than  wide;  sometimes  inde- 
hiscent. 

Silique,  a  2-celled  capsule,  several 
times  longer  than  wide,  the  valves 
splitting  from  the  bottom  and  leav- 
ing the  placentae  with  the  false 
partition  stretched  between. 

Simple,  unbranched  or  without  bran- 
ches; simple  leaf,  the  blade  com- 
posed of  one  piece;  simple  pistil, 
of  one  carpel. 

Sinuate,  with  a  recessed  margin. 

Sinus,  with  a  recess  or  indentation, 
literally  a  bay. 

Smooth,  not  rough;  opposed  to  sca- 
brous, echinate,  etc.   Cf .  Glabrous. 

Sordid,  of  a  dull  white  or  dirty  hue. 

Spadix,  a  spike  with  a  fleshy  axis. 

Spat  he,  a  bract  enclosing  a  flower 
cluster. 

Spieate,  in  the  form  of  a  spike ;  spike- 
like, especially  when  flower  clusters 
are  arranged  spicately. 

Spike,  a  flower  cluster  in  which  the 
flowers  are  sessile  and  more  or  less 
densely  arranged  along  a  common 
peduncle. 

Spikelet,  a  secondary  spike;  the 
flower-cluster   of    Grasses. 

Spine,  a  sharp-pointed  hard  woody 
organ;  homologous  with  a  leaf; 
spincscent,  ending  in  a  spine  or 
sharp  rigid  point;  spinose,  fur- 
nished with  spines  or  of  a  spiny 
character;  spinulose,  the  diminu- 
tive. 

Spur,  a  slender  and  hollow  extension 
or  prolongation  of  some  part  of  a 
flower,  as  the  petal  of  a  Columbine 
or  calyx  of  a  Larkspur. 

Squama,  a  scale;  squamate,  scale- 
like;  squamella,  a  diminutive  scale; 
squamellate,  like  a  little  scale. 

Stamen,  one  of  the  male  organs  of 
the  flower. 

Staminate,  bearing  or  containing  sta- 
mens but  no  pistils;  sterile;  said 
of  a  flower,  flower  cluster  or  plant. 

Staminodium,  a  sterile  stamen,  usually 
one  in  which  the  anther  is  wholly 


obsolete  and  the  filament  much  de- 
veloped   or    dilated. 

Stellate,  with  rays  like  those  of  a 
star,    star-shaped. 

Sterile,  barren;  a  stamen  without  an- 
ther or  an  anther  without  pollen;  a 
flower  without  a  pistil  or  with  im- 
perfect pistil ;  ovary  without  good 
ovules. 

Stigma,  the  receptive  part  of  the  style 
which  secretes  a  sticky  or  viscid 
substance. 

Stipe,  stalk  by  which  the  ovary  or 
fruit  is  raised  above  the  receptacle. 

S  tip  els,  stipules  of  the  leaflet. 

Stipitate,  having  a  stipe. 

Stipules,  small  supplementary  organs 
or  appendages  of  the  leaf,  borne 
in  pairs  at  the  base  of  the'  petiole. 

Stolon,  a  stem  or  branch  bending  or 
curving  down  at  tip  and  there  root- 
ing.     Cf.  Runner. 

Stoloniferous,  bearing  stolons. 

Striate,  marked  with  longitudinal 
lines,  grooves  or  ridges. 

Strict,  close  or  narrow,  closely  up- 
right and  straight,  not  spreading. 

Strigose,  with  straight  appressed  hairs 
or  bristles. 

Strophiole,  an  appendage  near  the 
hilum  of  seeds. 

Style,  the  contracted  or  slender  por- 
tion of  a  pistil  between  the  ovary 
and   stigma. 

Stylo  podium,  the  enlargement  or  disk- 
like expansion  at  the  base  of  the 
style,  as  in  Umbelliferae. 

Sub-,  prefix,  meaning  somewhat,  near- 
ly, or  below,  depending  upon  the 
context. 

Submerged  or  submersed,  growing  un- 
der water. 

Subulate,  awl-shaped. 

Succulent,  juicy  or  fleshy. 

Sufrutescent,  woody  at  base,  with  a 
persistent  woody  portion  above 
ground,  but  no  implication  of  di- 
minutiveness.     Cf .  Fruticuloae. 

Sulcus,  a  groove  or  furrow;  sulcate, 
grooved  or  furrowed. 

Superior,  growing  or  placed  above; 
superior  ovary,  one  free  from  the 
calyx;  superior  stamens  or  superior 


GLOSSARY. 


487 


lip  of  corolla,  the  stamens  or  lip 
on  the  upper  side. 

Symmetrical,  with  the  same  number 
of  parts  in  each  circle  throughout 
the  flower. 

Sympetalous,  petals  more  or  less 
united  into  one  piece,  so  that  one 
can  not  be  taken  away  from  the 
rest  without  tearing. 

Synsepalous,  sepals  more  or  less 
united. 

Taproot,  a  single  and  often  strong 
root  descending  perpendicularly  in- 
to the  earth. 

Terete,  round  in  the  sense  of  cylin- 
dric. 

Ternate,  occurring  or  divided  into 
threes. 

Thorn,  a  sharp-pointed  hard  woody 
organ,  homologous  with  a  stem. 

Throat,  the  upper  expanded  portion 
or  orifice  of  the  corolla-tube. 

Thyrse,  a  close  or  contracted  ovate 
panicle;  thyrsoid,  resembling  a 
thyrse. 

Tomentose,  covered  with  soft  or  wool- 
ly hairs. 

Torulose,  cylindrical  but  bulging  ir- 
regularly at  intervals. 

Tri'f  a  prefix  to  Latin  words,  three  or 
thrice. 

Trichotomous,  forking,  with  the  three 
divisions  from  the  same  point  and 
nearly  equal 

Trifid,  3-cleft  to  the  middle  or  some- 
what more  or  less. 

Tripinnate,  thrice  pinnate. 

Triquetrous,    3-sided. 

Truncate,  cut  off  squarely  at  the  end. 

Tuber,  a  thickened  fleshy  and  more  or 
less  rounded  underground  stem  or 
root. 


Tubular,  shaped  like  a  tube  or  hollow 
cylinder. 

Tufted,  short,  close,  and  several  or 
many  together  from  the  same  stock. 
(See  Oaespitose.) 

Turbinate,   top-shaped. 

Turgid,  distended  or  inflated. 

Umbel,  branches  nearly  equal  and 
proceeding  from  the  same  point, 
so  as  to  form  a  flat-topped  flower 
cluster. 

Umbellet,  one  of  the  secondary  um- 
bels of  a  compound  umbel. 

Umbilicate,  depressed  in  the  center. 

Undulate,    wavy    or    wavy-margined. 

Unisexual,  flowers  containing  pistils 
only,   or  stamens   only. 

Urn-shaped,  urceolate,  globular  and 
contracted  at  the  mouth  like  an  urn 
or  pitcher. 

Utricle,  a  1 -seeded  carpel  with  loose 
coat. 

Vein,  in  a  leaf,  a  branch  of  a  sec- 
ondary rib  or  nerve. 

Ventral,  relating  to  or  borne  on  the 
face. 

Ventricose,  distended  or  swollen  on 
one  side  and  not  on  another. 

Venulose,  having  veins. 

Versatile,  swinging,  turning  freely 
on  its  support. 

Virgate,  long,  slender  and  straight, 
like   a  virga  or  rod. 

Vitiform,  grape-like. 

Xerophyte,  a  plant  adapted  to  live 
in  dry  soil,  on  the  desert,  in  sand 
or  on  rocky  ridges,  chiefly  charac- 
terized by  great  thickening  of  the 
epidermis,  condensation  of  the  plant 
body,  or  reduction  of  the  leaf  sur- 
face. Cactus,  Buck-brush,  Man- 
zanita  and  Pickeringia  are  typical 
xerophytes. 
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Agoseris    grandiflora    Greene    var.      Allium    attenuifolium    KelL    var. 

intermedia  Jepson,  p.  500.  monospermum  Jepson,  p.  120. 

Agropyron  arenigolum  Davy,  p.  76.     Allocarya  galiforniga   (F.  &  M.) 
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Greene  var.  stricta  Jepson,  p.  443. 
Allocabya   mollis  Greene  var.  ves- 

tita  Jepson,  p.  442. 
Allocabta  salina  Jepson,  p.  442. 
Anemone  quinquefolia  L.  var.  grati 

(Greene)  Jepson,  p.  198. 
Angelica  tomentosa  Wats.  var.  cali- 

fornica  Jepson,  p.  356. 
Angelica  tomentosa  Wats.  var.  ela- 

ta  Jepson,  p.  356. 
Antirrhinum  vagans  Gray  var.  brew- 

eri  Jepson,  p.  397. 
Asclepias  cordifolia   (Benth.)    Jep- 
son, p.  384. 
Aster  chilensis  Nees  var.  invenus- 

tus  Jepson,  p.  566. 
Aster  chilensis  Nees  var.     lentus 

Jepson,  p.  566. 
Aster    chilensis    Nees    var.    media 

Jepson,  p.  566. 
Aster  chilensis   Nees  var.   sonom- 

ensis  Jepson,  p.  567. 
Athysanus     unilateralis     (Jones) 

Jepson,  p.  224. 
Atriplex  coronata  Wats.  var.  ver- 

na    Jepson,    p.    179. 
Atriplex  spicata  Wats.   var.   lagu- 

nita  Jepson,  p.   179. 

BlDENS       CHRYSANTHEMOIDES       Michx. 

var.  nashii  Jepson,  p.  544. 
Blepharipappus  glandulosus  Hook. 

var.  heterotrichus  Jepson,  p.  536. 
Boisduvalia    campestris    Jepson,    p. 

330. 
Boisduvalia   densiflora   Wats.   var. 

montanus  Jepson,  p.  330. 
Bolelia  con co lor  Greene  var.  tricol- 
or Jepson,  p.  481. 
Calochortus  pulchellus  Dougl.  var. 

amabilis  Jepson,  p.  113. 
Castilleia    parviflora    Bong.    var. 

douglasii  Jepson,  p.  412. 
Castilleia  spiralis  Jepson,  p.  412. 
Ceanothus  purpurea  Jepson,  p.  258. 
Centromadia    pungens    Greene    var. 

parryi  Jepson,  p.  532. 
Chrysopsis  oregana  Gray  var.  rudis 

Jepson,  p.  558. 
Cirsium    Andre wsn    (Gray)    Jepson, 

p.  506. 
Cirsium  breweri    (Gray)    Jepson,  p. 

507. 


Cirsium  californicum  (Gray)  Jep- 
son, p.  508. 

Cirsium  callilepe  (Greene)  Jepson, 
p.  507. 

Cirsium  coulteri  (Gray)  Jepson,  p. 
508. 

Cirsium  crassicaule  (Greene)  Jep- 
son, p.  506. 

Cirsium  fontinale  (Greene)  Jepson, 
p.  505. 

Cirsium  hydropiiilum  (Greene)  Jep- 
son, p.  507. 

Cirsium  occidentals  (Nutt.)  Jep- 
son,   p.    509. 

Cirsium  quercetorum  (Gray)  Jep- 
son, p.  507. 

Cirsium  remotifolium  (Gray)  Jep- 
son, p.  508. 

COLLINSIA    SPARSIFLORA    F.    &    M.    var. 

arvensis  Jepson,  p.  398. 

COLLINSIA    SPARSIFLORA    P.    &    M.    var. 

franciscana  Jepson,  p.  399. 
Convolvulus  luteolus  Gray  var.  so- 

lanensis  Jepson,  p.  388. 
Corethrogyne  californica  DC.   var. 

OBOVATA  Jepson,  p.  565. 
Corethrogyne  viscidula  Greene  var. 

greeneii  Jepson,  p.  564. 
Cotyledon  caespitosa  Haw.  var.  pan- 

iculata  Jepson,  p.  267. 
Cotyledon  laxa  Brew.  &  Wats.  var. 

setchellii   Jepson,   p.    267. 
Dentaria    integrifolia     Nutt.     var. 

californica  Jepson,  p.  222. 
Elymus  angustifolius  Davy,  p.  SO. 
Elymus    angustifolius     Davy     var. 

caespitosus  Davy,  p.  81. 
Elymus  divergens  Davy,  p.  80. 
Elymus  glaucus  Buckl.   var.   brevt- 

aristatus  Davy,  p.  79. 
Elymus    glaucus    Buckl.    var.    jep- 

sonii  Davy,  p.   79. 
Elymus  glaucus  Buckl.  var.   maxi- 

mus  Davy,  p.  79. 
Elymus  hispidulus  Davy,  p.  79. 
Elymus  pubescens  Davy,  p.  78. 
Eragrostis   minor  Host.  var.   mega- 

stachya  Davy,  p.  60. 
Ericameria    eriooides    (Less.)    Jep- 
son, p.  559. 
Erigeron   inornatus  Gray  var.  bio- 

lettii  Jepson,  p.  569. 
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Erigeron  setchellii  Jepson,  p.  568. 
Eriogonum  dasyanthemum  T.  &  G. 

var.    jepsonii    Greene    in    herb,    p. 

155. 
Eriogonum      wrightii      Torr.     var. 

TRACHYGONUM     Jepson,     p.     154. 

Eriophyllum     idoneum     Jepson,     p. 

524. 
Eriophyllum       lanatum        (Pursh) 

Forbes  var.  gbandiplorum    (Gray) 

Jepson,  p.  524. 
Erodium    macrophyllum    H.    &    A. 

var.  californicum  Jepson,  p.  247. 
Eryngium    californicum    Jepson,   p. 

343. 

ESCHSCHOLTZIA       CALIKORNICA       Cham. 

var.  ambigua  Jepson,  p.  208. 

ESCHSCHOLTZIA       CALIFORNIA       Cham. 

var.  compacta  Jepson,  p.  208. 

ESCHSCHOLTZIA  CALIPORNICA  Cham, 
var.  crocea  Jepson,  p.  207. 

Eschscholtzia  calipornica  Cham, 
var.  douglasii  Jepson,  p.  208. 

Euphorbia  serpyllipolia  Pers.  var. 
occidentalis  Jepson,  p.  262. 

Evax  caulescens  Ben th.  var.  hu- 
milis    Jepson,    p.    549. 

Evax  sparsiplora  (Greene)  Jepson, 
p.  549. 

Fritillaria  mutica  Lindl.  var.  gra- 
cilis Jepson,  p.  108. 

Gnaphauum  palustre  Nutt.  var.  na- 
num  Jepson,  p.  551. 

Godetia  albescens  Lindl.  var.  mi- 
cropetala  Jepson,  p.  334. 

Godetia  amoena  Lilja  var.  con- 
color  Jepson,  p.  334. 

Grindelia  cuneipolia  Nutt.  var. 
paludosa  Jepson,  p.  556. 

Grindelia  robusta  Nutt.  var.  davyi 
Jepson,  p.  554. 

Grindelia  robusta  Nutt.  var.  mari- 
tima  Jepson,  p.  554. 

Grindelia  robusta  Nutt.  var.  pa- 
tens Jepson,  p.  554. 

Hemizonia  luzulaefolia  DC.  var. 
citrina  Jepson,  p.  530. 

HOLODISCUS  DISCOLOR  Maxim,  var. 
ariaepolius  (Wats.)  Jepson,  p. 
277. 

HOOKERA   CONGESTA   Jepson,    p.    116. 

Hookera       hyacinthina       (Lindl.) 


Ktze.  var.  lactea   (Bakor)  Jepson, 

p.  118. 
Hookera     ixioides    (Ait.    f.)    Ktze. 

var.  lugens  Jepson,  p.  117. 
Hookera     peduncularis    Jepson,   p. 

117. 
Hookera  volubilis  Jepson,  p.  116. 
Isocoma     venata    (H.B.K.)    Greene 

var.  arguta  Jepson,  p.  560. 
Tsocoma    vknata    (H.B.K.)    Greene 

var.  vernonioides  Jepson,  p.  560. 

JUSSIAEA  CALIPORNICA  Jepson,  p.  326. 

Lagophylla  ramosissima  Nutt.  var. 

congesta  Jepson,  p.  539. 
Lasthenia     glabrata     Lindl.     var. 

calipornica  Jepson,  p.  519. 
Lathyrus   vestitus    Nutt.    var.    pu- 

berulus  Jepson,  p.  298. 
Linanthus  parviplorus  Greene  var. 

rosaceus  Jepson,  p.  431. 
Lonicera  hispidula  Dougl.  var.  cali- 
pornica  (Greene)   Jepson,  p.  473. 
Lonicera    interrupta    Benth.     var. 

subspicata  (Gray)  Jepson,  p.  474. 
Lotus   strigosus   Greene  var.   nudi- 

plorus  Jepson,  p.  302. 
Lotus  subpinnatus  Lag.  var.  wran- 

gelianus   Jepson,    p.   303. 
Lupinus    affinis    Agardh    var.    car- 

nosulus   Jepson,   p.   317. 
Lupinus     micranthus     Dougl.    var. 

bicolor   Jepson,    p.    317. 
Lupinus     micranthus     Dougl.     var 

pachylobus  Jepson,  p.  318. 
Madia  capitata  Nutt.  var.  anomala 

Jepson,    p.    527. 
Madia  elegans  Don  var.  densifolia 

Jepson,  p.  528. 
MiCROSERis      aphantocarpha      Gray 

var.  indivisa  Jepson,  p.  495. 
Mimulus  kelloggii  Curran  var.  par- 
viplorus  (Greene)   Jepson,  p.  404. 
Mimulus  langsdorppii  Donn  var.  as- 

vensis  Jepson,  p.  407. 
Mimulus    langsdorppii    Donn    var. 

californicus  Jepson,  p.  407. 
Mimulus    langsdorppii    Donn    var. 

guttatus  Jepson,  p.  406. 
Mimulus     langsdorppii    Donn    var. 

nasutus  Jepson,  p.  407. 
Monardella  villosa  Benth.  var.  in- 
terior Jepson,  p.  465. 
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Monabdella  viRiDis  Jepson,  p.  465. 

MONNIERA    ROTUNDIFOLIA    Michx.    var. 

etsenii  Jepson,  p.  409. 
Monti  a   pebfoliata    (Donn)    Howell 

var.  nubigena  Jepson,  p.  186. 
Nemophila      insignis     Dougl.     var. 

atomabia  Jepson,  p.  434. 
Nemophila  insignis  Dougl.  var.  in- 

tebmedia  Jepson,  p.  434. 
Nemophila  venosa  Jepson,  p.  434. 
Opulasteb    qpulitolius    Ktze.    var. 

capitatus  Jepson,  p.  276. 
Obthogabpus  ebianthus  Benth.  var. 

versicolor  Jepson,  p.  415. 

Papaveb    hetebophyllum     (Benth.) 

Greene  var.   cbassifolium   Jepson, 

p.   209. 
Penstemon     newbebbyi     Gray    var. 

sonomensis  Jepson,  p.  401. 
Phacelia  calipobnica  Cham.  var.  im- 

bbigata  Jepson,  p.  439. 
Plagiobothbys  bupescens   F.  &  M. 

var.  campestbis  Jepson,  p.  446. 
Plantago     pat  agonic  a     Jacq.     var. 

bosulata  Jepson,  p.  419. 
Plectbitis  davyana  Jepson,  p.  475. 
Plectbitis  glabba  Jepson,  p.  475. 
Plectbitis       jepsonh       (Suksdorf) 

Davy,  p.  475. 
Plectbitis  macboceba  T.  &  G.  var. 

ciliosa  Jepson,  p.  475. 
Potentilla  CALiFOBNiCA  Greene  var. 

cabmeliana  Jepson,  p.  282. 
Potentilla    tenuiloba    Greene  var. 

michenebi  Jepson,  p.  283. 

PSILOCABPHUS     OBEGANUS     Nutt.     var. 

bbevissimus  Jepson,  p.  549. 
Ptelea  baldwinii  T.  &  G.  var.  cbbnu- 

lata  Jepson,  p.  249. 
Ranunculus     califobnicus     Benth. 

var.  gbatus  Jepson,  p.  201. 
Banunculus      canus      Benth.      var. 

hespeboxys  Jepson,  p.  200. 
Banunculus   obthobthyncus   Hook. 

var.  maximus  Jepson,  p.  200. 
Rosa   spithamaea   Wats.   var.   sono- 
mensis Jepson,  p.  279. 
Salvia   californica   Jepson,   p.   460. 
Sambucus  bacemosa  L.   var.   calli- 

cabpa  Jepson,  p.  471. 
Sajhfbaga   virginiensis   Michx.   var. 

CALIFOBNICA  Jepson,  p.  2Q&. 


Scirpus   robustus   Pursh    var.    com- 

pactus  Davy,  p.  88. 
Scutellaria    tubebosa    Benth.    var. 

similis  Jepson,  p.  454. 
Sium      cicutaefolium      Gmel.       var. 

hetebophyllum  Jepson,  p.  353. 
Stachys  ajugoides  Benth.  var.  stric- 

ta  Jepson,  p.  457. 
Stachys      ajugoides      Benth.      var. 

velutina  Jepson,  p.  457. 
Tellima  herterophylla  H.  &  A.  var. 

bolandebi  Jepson,  p.  270. 
Thalictbum  polycabpum  Wats.  var. 

hespebium  Jepson,  p.  202. 
Thelypodium  plavescens  Jepson,  p. 

212. 
Thelypodium  gbeenei  Jepson,  p.  212. 
Thysanocabpus  badians   Benth.  var. 

montanus  Jepson,  p.  226. 
Tissa   macbotheca   Britt.    var.    leu- 

cantha  (Robinson)  Jepson,  p.  170. 
Tissa  salina  Greene  var.  involucra- 

ta  (Robinson)  Jepson,  p.  170. 
Tissa     salina    Greene    var.    tenuis 

Jepson,  p.  170. 
Tbifolium   amplectens    T.  &G.    var. 

uydbophilum  Jepson,  p.  311. 
Tbifolium   columbinum   Greene   var. 

abgillobum  Jepson,  p.  307. 
Tbifolium   columbinum   Greene   var. 

olivaceum  Jepson,  p.  307. 
Tbifolium  depaupebatum  Desv.  var. 

angustatum  Jepson,  p.  311. 
Tbifolium  depaupebatum  Desv.  var. 

laciniatum  Jepson,  p.  311. 
Tbifolium  dichotomum  H.  &  A.  var. 

turbinatum  Jepson,  p.  306. 
Tbifolium  fucatum  Lindl.  var.  fla- 

vulum  Jepson,  p.  310. 
Tbifolium  fucatum  Lindl.  var.  gam- 

bellii  Jepson,  p.  311. 
Tbifolium      fucatum     Lindl.      var. 

vntEscENS  Jepson,  p.  311. 
Ubopappus  lindleyi  (DC.)  Nutt.  var. 

clevelandii  Jepson,  p.  494. 
Ubopappus      macbochaetus      Greene 

var.  kelloggii  Jepson,  p.  494. 
Ubtica  lyallii   Wats.   var.    califor- 
nica Jepson,  p.  147. 
Vancouvebia     cheysantha      Greene 

var.  pabvifloba  Jepson,  p.  204. 
Vicia  exigua  Nutt.  var.  hasssi  Jep- 

san,  ^.  296, 
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Ammophila  51 
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collina  350 

cchinata  350 
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spectabilis  350 

tesselata  349 

vernicosa  350 

Anacardiaccae  248 

Anagallis  317 

arvensis  317 

Anaphalis  460 

margaritacea  460 

Andropogon  36 

sorghum  36 

Andropogoneae  36 

And  rosace  315 

septentrionalis  316 

Anemone  168 

deltoidea  168 

occidentalis  169 

quinquefolia  168 

Wood  168 

Anemopsis  116 

californica  1.16 

Angelica  299 

hendersonii  299 

tomentosa  300 

Angiosperms  26 

Anise,   Wild  296 

Anthemideao        429,   406 

Anthemis  429 

cotula  429 

nobilis  429 
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odoratum  42 

Antirrhinum  370 

breweri  371 
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Aplopappus  ericoidcs  465  | 
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Apocynaceac  321 

Apocynum  321 
androsaemi  folium     321 

cannabinum  321 

Apple  213 

Oregon  Crab  213 

Aquilegia  165 

eximia  166 

tracyi  165 

truncata  165 

Arabis  186 

blepharophylla  186 

breweri  187 

glabra  186 

hirsuta  186 

ludoviciana  186 

pcrfoliata  186 

virginica  186 

Araceae  87 

Aralia  285 

californica  285 

Family  285 

Araliaceae  285 

Arbute  Tree  312 

Arbutus  312 

menziesii  312 

Arceuthobium  308 

occidentale  308 

Arctium  lappa  421 

Arctostaphylos  312 

andersonii  313 

glauca  314 

manzanita  313 

nevadensis  313 

nummularia  313 

stanfordiana  314 

tomentosa  313 

Arenaria  154 

californica  154 

douglasii  154 

macrophylla  155 

paludicola  154 


palustris 

154 

Argemone 

177 

platyceras 

177 

Aristolochia 

307 

californica 

307 

Aristolochiaceae 

307 

Armeria 

318 

vulgaris 

318 

Arnica 

427 

discoidea 

427 

latifolia 

427 

Arrhenatherum 

56 

avenaceum 

57 

elatior 

57 

elatius 

57 

Arrow-grass 

31 

Family 

31 

Arrow-head 

33 

Artemisia 

431 

biennis 

431 

californica 

431 

dracunculoides 

432 

heterophylla 

431 

pycnocephala 

432 

Artichoke 

421 

Arum  Family 

87 

Arundo 

60 

donax 

60 

Asarum 

306 

caudatum 

306 

hartwegii 

307 

lemmonii 

307 

Asclepiadaceae 

322 

Asclepias 

322 

californica 

324 

cordifolia 

324 

eriocarpa 

323 

fremontii 

323 

mexicana 

323 

speciosa 

323 

vestita 

323 

Ash 

319 

Family 

319 

Flowering 

319 

Mountain 

319 

Oregon 

319 

Asparagus 

110 

officinalis 

110 

Aspen 

120 

Asperella 

78 

californica 

79 

Asprella   californica      79 
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470 
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473 
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298 
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470 
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40S 
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434 

Retulaceae 

121 

Astereae              461 

408 

gracilis 

435 

Bidena 

453 

Astragalus 

234  ;     birautula 

435 

453 

breweri 

235  |      macrantha 

436 

chyrsanthemoideB 

453 

Cleveland]  i 

236  !     maritime 

434 

frondosa 

453 

crotalariae 

236  j     microglossa 

435 

Big  Boot 

269 

didymocarpus 

235  1      platycarpha 

435 

Bie  Tree 

23 

236       tenella 

435 

Bigclovia  arbor  escens  465 

235  ;      uliginoaa 

435 

4(56 

leucophyllus 

235   Balsam  Root 

451 

Bilberry,  Dwarf 

316 

236    Balsamea 

Red 

315 

nigrcscenB 

235   Balsa  morrhiza 

Tall 

315 

oiyphysus 

236  1     booker! 

315 

pycnostachys 

236   Baneberry 

167 

Bindweed 

325 

235    Barbarea 

1 87 

Athyaanus 

190  ;      vulgaris 

187 

Birch  Family 
Bird's  Beak 
Bird's  Eyes 
Bishop  's  Weed 
Birth  wort    Family 
Bitter  Boot 
Blackberry,   Commo 
Bladder-nut 
Bladder  wort 
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pusillus 
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190    Barberry 

190  :      Family 
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121 

386 
331 
296 
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251 
3SS 
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depressa 
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144 
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144 
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144 
144 

Barley-grass 
Barley    Tribe 
Bay  Tree 
Beach  Apple 
Bear  Brush 
Bear  Clover 
Bear-mat 
Beard-tongue,  Bush 

79 
71 
174 
150 
304 
EOS 

205 
375 

hastata 

143 

Beck  man  nia 

59        ram"? 

leucophylla 

145 
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59    Blazing  Star 

jjj* 

143 

Bed  straw 
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439 
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399 
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Family 
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419 
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Sea 
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55 

Rent- grass 
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172 

hieracioidrs 

448 

56 

Herberts 
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hispidus 
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Avgneaa 

dictyota 

173 
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Azalea,  Western 

311 
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nutans 

449 

Azulea 

112 

pinnata 

173 

platyglossus 

448 

Baby  Blue  Eyes 

337 

Borgia 

2C>4 

Blepharizonia 

446 

Baccharis 

473 

texana 

264 

douglaaii 

474 

Bermuda-grass 

58 

plumow 
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BUte,  Alkali 

146 

californica 

474 

Buckthorn  Weed 

350 

Coast 

142 

Bristly  Ox-tongue 

411 

Buckwheat  Family 

128 

Sea 

146 

Briza 

64 

Wild 

132 

Blood-root 

133 

maxima 

65 

Bulrush 

82 

Bloomeria 

102 

media 

64 

Bunch-berry 

305 

aurea 

102 

minor 

65 

Bunch-grass,  Feather 

44 

Blow-wives 

450 

Brodiaea 

99 

Bunch-grasses 

43 

Blue  Blossom 

253 

californica 

101 

Bur  Clover 

221 

Blue  Brush 

255 

californica 

100 

Burdock 

421 

Blue  CurlB 

353 

capitata 

101 

Bur  Marigold 

453 

Blue  Dicks 

101 

coccinea 

100 

Burning  Bush 

249 

Blue-eyed  Grass 

112 

congesta 

101 

Bur- reed 

27 

Blue-grass,   Kentucky  66 

Golden 

101 

Family 

27 

Blue-thistle 

289 

grandiflora 

100 

Butter-and-eggs 

372 

Blue  Witch 

368 

Harvest 

100 

Buttercup 

169 

Bog  Asphodel 

107 

hyacinthina 

102 

Common 

170 

Boisduvalia 

276 

ida-maia 

100 

Family 

164 

bipartita 

276 

ixioides 

101 

Water 

171 

campestris 

276 

lactea 

101 

Button  Bush 

394 

cleistogama 

277 

laxa 

101 

Button  Snakeroot 

288 

densiflora 

276 

minor 

100 

Button-thistle 

289 

glabella 

276 

peduncularis 

102 

Button  Willow 

394 

stricta 

276 

terrestris 

100 

Cacaliopsis 

426 

Bolelia  con-color 

402 

Twining 

101 

nardosmia 

426 

cuspidata 

403 

volubilis 

101 

Cakile  ^ 

183 

elcgans 

402 

White 

102 

americana 

183 

humilis 

403 

Brome-gra8S 

69 

Calabazilla 

271 

insignis 

402 

Bromus 

69 

Calamagrostis 

49 

ornatissima 

403 

carinatus 

71 

aleutica 

50 

pulchella 

402 

carinatus 

71 

angusta 

50 

Borage  Family 

344 

hookerianus 

71 

fasciculata 

50 

Boraginaceae 

344 

hordeaceus 

71 

purpurascens 

49 

Bosehniakia 

390 

laevipcs 

70 

rubescens 

51 

Btrobilacea 

390 

marginatu* 

71 

subflexuosa 

50 

Bowlesia 

287 

maximus 

70 

sylvatica 

50 

lobata 

287 

mollis 

71 

Calandrinia 

159 

septentrionalis 

287 

I     rubens 

70 

brcweri 

160 

Box  Elder 

250 

Broncho-grass 

70 

caulescens 

159 

Boykinia 

198 

Brooklimc 

382 

menzicsii 

159 

elata 

198 

Brookwccd 

316 

Calliglossa  douglasii 

449 

major 

198 

Broom-rape 

389 

:  Callitrichaceae 

247 

Brasenia 

164 

1      Family 

388 

Callitriche 

247 

peltata 

164 

]  Brunella 

356 

marginata 

248 

sehrebori 

164 

i      vulgaris 

356 

palustris 

248 

Brass  Buttons 

432 

Bryanthus  brcweri 

311 

Oalochortus 

96 

Brasaica 

184 

j     cmpetriformis 

312 

albus 

9S 

arvensis 

184 

;  Buck-bean 

320 

amabilis 

98 

campestris 

184 

Buck  Brush 

255 

luteus 

97 

nigra 

184 

Buckeye 

251 

maweanus 

98 

sinapustrum 

184 

Family 

251 

pulchellus 

98 

Brevoortia   ida-maia 

100 

Buckthorn 

251 

splendens 

97 

Brickellisi 

474 

Family 

251 

umbellatus 

98 

linifloriiB 

B7 

hydro  philiis 

423 

CeanothuH 

97 

occidcii  talis 

425 

eordulatus 

Caltha   bi  flora 

165 

vcnu»tu» 

425 

Calycadenia 

445 

Corel 

84 

cuneatUB 

Cfphalotes 

446 

aquatilis 

86 

den  t  a  tu  » 

hispida 

448 

bifida 

86 

foliosus 

mult  i  gla  imI  11  lo  h  u 

445 

brongniartii 

fifi 

ine.anus 

44  r, 

doweyaua 

87 

integerrimus 

spicata 

446 

echinata 

87 

tm  n  cat  a 

445 

festiva 

87 

Calyeanthaceae 

172 

globosa 

86 

pariyi 

Caly  can  thus 

172 

qlamerata 

87 

proof  rat u» 

occidental  is 

172 

marcida 

80 

purpurea 

Calypso 

115 

87 

bo  real  is 

115 

nudata 

86 

sored iatus 

Calyptridium 

162 

obnupta 

86 

thyrsi  floras 

quad  ri  pet  alum 

162 

panicvlata 

87 

umbel  la  turn 

162 

pseudo-cy  pe  rus 

fitf 

C'amasH 

111! 

sitchensis 

86 

Death 

106 

86 

Camatuiia 

104 

Carpet  Weed 

1*8 

Centaurca 

esculenta 

104 

Family 

148 

caloitrapa 

leicbtlinii 

104 

Carrot                    293 

280 

mo 

Carthnmus 

421 

aalmantica 

]P0 

421 

aolatitialii 

Campanula 

399 

Carum 

296 

Centromadia 

exigua 

400 

296 

fitchii 

linnaeifolia 

399 

EsScwglf 

290 

pungena 

prenanthoides 

400 

150 

scouleri 

400 

Cascara    Sagrada 

25:i 

Centunculus 

Campanuluceae 

399 

Caasiopc  mertensian 

311 

Camphor  Weed 

354 

Cast/men  rhrn^hvl 

Cephalanthiia 

Campion 

151 

125 

occidentalia 

i:c> 

chrypophyHa 

125 

Cerastium 

Canary -grass 

40 

126 

Tribe 

39 

Castillcia 

383 

piioxvm 

Canchalogua 

320 

affinia 

383 

viscosum 

Caper  Family 

194 

douglaxii 

384 

Ceratua  dcmiKsa 

OippsridMCOH 

194 

foliolosa 

384 

emarijinala 

Capri  foliaceae 

394 

latifolia 

384 

iliri  folia 

Capriola   dactyl  on 

58 

pa rvi flora 

:w.\ 

(Vratophyllaeeiu? 

Cspsella 

1  SP 

383 

Oeralopbylliim 

bursa  pant  oris 

1.89 

steuantlia 

3  S3 

demersum 

divarieata 

190 

Catch -fly 

151 

Cercia 

procumbens 

190 

Sleepy 

152 

occidentals 

( 'ai'itwiiy 

29(i 

Catnip 

<lur<luiiiiii(> 

188 

Cat's  Rare 

bt  tulaef olitu 

oligospcniia 

1XS 

Cat-tail 

20 

led  i  foli  us 

Carduus   callilcpU 

Family 

26 

parvifolius 

caHdidiuimm 

12.", 

Caucalia 

293 

Chaenactia 

crassicaulis 

423 

microcarpa 

293 

dm.glasii 

fontiiialis 

423 

nodosa 

ESS 

glabriuscula 

gradients 

+38 

Choke -cherry,  Wei 

keteroearpha 

43S 

lanosa 

43ft 

Choripetalac 

nevadensis 

4.19 

Chorizanthc 

Chaetoehloa 

39 

Cleveland  ii 

glauca 
Cha  (Tweed 

39 

317 

membranacea 

Chamaobatia  f  oliolosa  20.1 

polygonioides 

Cbamise 

2or> 

pungens 

Chamomile 

■129 

robust  a 

Chaparral 

255,  123,  215 

312 

uniaristata 

Broom 

Pea 

473 

Christmas   Berry 

215 

Chrysanthemum 

Charlock 

Jointed 

184 
185 

leucanthemum 

Checker-bloom 

260 

segetum 

Cheeses 

258 

Chrysopsis 

Cheese- weed 

258 

vilbsa"8 

141 
141 

Cichoricae 

album 

Cichorium 
intybus 

('i  cut  a 
bolanderi 
California 

ambrosioides 

141 

antholminticum 
calif  ornieum 

142 

141 

142 

multifidum 

142 

Cireaea 
Cirsium 

mnrale 

rub  rum 

141 
142 

Cherry,  Hitter 

211 

andrewsii 

Evergreen 

212 

brewer  i 

Western  Choke 

212 

californicum 

Chess,  Soft 

71 

caililepc 

Chia 

conlteri 

!  'hii'kiveni) 

i:>3 

crassicaulc 

Kii! 

Field 

15:! 

fontinalc 

Indian 

149 

hj-drophilum 

Irmccoliltlim 

Chicoly 

410 

occidental 

Tribe                  409 

404 

quercetorum 

Chimapliib 

3119 

;ii)9 

n'iiuitifulii:m 
('istiiei'ae 

nnibellnta 

:«)9 

Clarkia 

Chinese  Pusley 

341 

Chinese  Houses 

373 

Chinquapin 

125 

elcgans 

( liliiriilrac 

parviflora 

Cblorogalum 

104 

rhomboidoa 

angusti  folium 

105 

pomeridtauum 

105 

xanliana 

Claytonia  chamissonis  Ifil 

diffusa 

161 

gypsophiloidcs 

161 

linearis 

1ft! 

parrifolia 

161 

160 

160 

spathulata 

161 

Cleavers 

yy.: 

Clematis 

168 

lasiaiilha 

IBS 

lij.aisti''.ifoIia 

163 

paueiHora 

163 

Cleomella  obtusifolia  194 

CI  in ton  ia 

103 

IDs 

IDS 

;:lotbur,   Spiny 

456 

Clover 

Alsike 

227 

Bur 

221 

Cow 

224 

Musk 

243 

Pin-point 

226 

Red 

227 

223 

Spanish 

S3] 

221 

White 

White-tip 

Club -rush 

*j 

andrewsii 

423 

beiiedietiia 

brewer  i 

42-1 

calif  or  nievs 

42S 

423 

qucrcetomm 

42! 

rcmotif  otitis 

Cockle   Bur 

455 

,'nffee  Bcrry 

3d] 

■ohoxaHlhus   caiifor 

Colli  naia 

372 

bartsiaefolia 

373 

UrecJifi 

373 

Hiuu-aitliira 

372 

tvnelta 

:i:i 

gilioidrt 

330 

ruellii 

134 

micromeres 

3 

330   Corylaceae 

micros  tachys 

3 

grnnrfiflora 

329   Corylus 

121 

niurieulata 

3 

heterophylla 

329        rostrata 

121 

torreyana 

3 

Coltsfoot.  Sweet 

436   Coiton  batting  Plant  460 

Coenrbita 

2 

Columbine 

165    Cotton-sedge 

84 

foetiiliwima 

Com  posit  ae 

403   Cottonwood,  Black 

119 

palmate 

2 

Coninm 

294  i      Common 

119 

Cucurbit  aceao 

2 

macula  turn 

294    Cotnla 

432 

Cudweed 

4 

Convallaria  bi folia 

109       anstralis 

432 

Cupresaaceac 

Convolvolaceae 

324        core  nopi  folia 

432 

Cupressus 

Convolvulus 

325   Cotyledon 

196 

goveniana 

mrvensis 

326 

196 

macnabiana 

lateolus 

32fi 

farinosa 

196 

macrocarpa 

pontapet  aloides 

326 

197 

py guinea 

325 

plat  ti  ana 

197 

Cn  p  uli  ferae = Fa  gaceae 

aoldanella 

325 

setchellii 

197 

Currant 

2 

snbacaulis 

326 

Cow  Herb 

151 

Flowering 

2 

villoeus 

326 

Cow    Lily 

163 

Cuscnta 

3 

Cops  de  Oto 

177 

Cow  Parsnip 

304 

3 

Corallorhiza 

115 

Cow  Poison 

351 

californica 

3 

116 

Coyote-thistle 

289 

3 

multiflcra 

116 

Crab   Apple,   Orego 

213 

subinclusa 

3 

Coral-root 

115 

Crab-grass 

38 

Cycladenia 

3 

CordvlartluiE 

386 

Cranesbill 

242 

3 

filifolius 

387 

Croat: in  lincata 

298 

Cynara 

4 

maritunus 

387 

Crassulaccae 

191 

4 

mollis 

387 

Crataegus 

213 

Cyna0reaeU3 

420,  4 

pilosus 

BIS 

Cynodon 

pringlei 

387 

Cream  8a ea 

386 

387 

C ream  cups 

175 

Cy  nogloBBum 

3 

Oorethrogyne  , 

469 

417 

grande 

3 

californiea 

470 

417 

Cyperaceue 

flagini  folia 

469 

Tirana 

417 

Cyperus 

leucophylla 

469 

Cress,  Bitter 

188 

viscidula 

469 

192 

diandiun 

Cora  Cockle 

152 

Rock 

186 

orythrorfaiiios 

Corn  Speedwell 

382 

104 

aerralatuB 

Cornaceae 

304 

Wart 

193 

Cypress 

305 

Water 

187 

Family 

Conius 

305 

Winter 

187 

Oowcn 

ealifornifa 

305 

Yellow 

189 

McNab 

canadensis 

305 

C'ressa 

32V 

Monterey 

eostulata 

300 

327 

Cypripedium 

1 

glabrata 

nor, 

Crotou 

245 

californicum 

1 

306 

cali  fornicus 

215 

montanum 

1 

nuttallii 

305 

C rue i ferae 

179 

Cypseliii 

1 

pubescens 

305 

Cryptiinlhe 

34G 

bumifusa 

1 

305 

ambigua 

347 

Dactylis 

( 

306 

flaccida 

347 

glomerata 

f 

Coronopua 

lii;1, 

347 

Daisy 

4t 

didyinus 

193 

loiocarpa         r 

348 

Ox-cyu 

43 

Seaside 

472 

Dirca 

256 

brachyspenna 

Dautbonia 

57 

Occident  alia 

256 

californica 

californica 

Diaporum 

log 

Elder 

Darnel,  Poison 

73 

hookeri 

110 

Elderberry,  Blue 

Datisca 

260 

110 

Red 

Family 

269 

Distichlis 

64 

Eleocharia 

glomerats 

269 

64 

acicularin 

Datixcaceae 

spicata 

64 

pal  lint  r  is 

Datura 

307 

Ditch- grass 

29 

Ellisia 

mcteloidci 

367 

Dock,  Bitter 

136 

cbrysanthemi  Folia 

stramonium 

367 

Curly 

135 

ineinbruiiact-a 

367 

Fiddle 

136 

Etymus 

Daucus 

292 
293 

Golden 

Green 

136 
135 

nngustifolius 

pusillua 

293 

Western 

135 

condensatus 

Deer- brush 

253 

Willow 

136 

divergeas 

Deer -foot 

173 

Dodder 

:v>7 

glaucus 

Deer- weed 

332 

Marsh 

327 

hispidulus 

Delphinium 

166 

Dodecatheon 

317 

pubescens 

calif  or  nicuin 

166 

hendersonii 

317 

cardinals 

167 

patuluin 

318 

decorum 

167 

Dogbane  Family 

321 

triticoides 

besperium 

166 

Dogwood 

305 

Emmenanthe 

167 

Creek 

305 

penduli  flora 

nudicaulc 

167 

304 

Enchanter  'a    Night- 

167 

Pacific 

305 

variegatum 

166 

Dormidera 

177 

Encina 

Dendromceon 

176 

Downingia 

401 

Epilobium 

rigida 

17f> 

bicornuta 

403 

adenocaulon 

Dentaria 

INK 

eoncolor 

402 

august  i  folium 

cnrdiophylla 

188 

cuapidata 

403 

calif  ornicum 

intcgri  folia 

1H.S 

clcgans 

402 

franciwauuui 

Deschampsia 

S3 

403 

holoBoriceum 

calycina 

54 

ornatissima 

403 

clongata 

53 

pule  he  1  la 

402 

obconlatum 

holeiformis 

53 

Draba  unilatcralix 

190 

panic  ulatum 

Deiecya  hartwegii 

295 

Duckweed 

88 

spiral  um 

kelloggii 

205 

Family 

178 

Durango  Boot 

269 

Epipactis 

chry?antha 

178 

Dutchman's  Breeches  178 

gigantea 

formosa 

179 

Dutchman  's   Pipe 

307 

Eragrostia 

179 

Ear-drops,   Golden 

179 

hypnoides 

Dichondra 

Ee  hi  oocyst  is 

26B 

re  pens 

325 

fnbacea 

270 

replant 

Dicotw 

116 

mneroearpa 

Eremocarpua 

Digitalis  purpurea 

3N2 

ma  rah 

270 

setigerus 

Dlplacu* 

£71 

Eri<:ncc:u' 

gl.ii -ii- 

376 

Kelipta 

Ericameria 

D.,»H.TO.- 

:;w 

alba 

451) 

arborescens 

D:|'-h<  i," 

398 

Kel -grass 

30,  31 

ericoidea 

fiiil iln 

39a 

Kiatinuceae 

263 

Erigeron 

syheatris 

399 

Klatine 

293 

anguatatus 

canadensis 

472 

jepsonii 

SW9 

Pink 

foliosus 

472 

vaseyi 

2sy 

Tribe                 45 

glaums 

472 

Hryngo,  Coast 

288 

White 

473 

18B 

Faculty  Onions 

miser 

473 

nsperum 

185 

Fagaceae 

pliilaildpliicus 

ealifornicum 

185 

Fairy   Bells 

m-tchf-llii 

472 

185 

Fairy  Lantern 

supple* 

Kriinlrctyon 

tiraiuiiflorum 

18il 

Fat- hen 

343 

Erytbraca 

s:>() 

Fennel,  Sweet 

343 

mnhlenbergii 

32(1 

Fescue  Tribe 

fllutinmam 

344 

tricantlia 

32(1 

131 

ICrythroninm 

95 

Festnca 

angulnmtm 

134 

California™ 

96 

ambigua 

t1  inn  poBi  turn 

132 

jiraniiiftoram 

06 

californica 

ilasynntheinum 

134 

bartwogii 

!lri 

dent  ieu  lata 

fawiciilnlura 

132 

purparoxcrni 

96 

microetachys 

133 

revolutum 

96 

mj-uros 

131 

Kschseholtzia 

176 

latifolhim 

13a 

CHl'BpitoHft 

nullum 

132 

californica 

176 

tcabrella 

parvi  folium 

13a 

rhomb  ipetala 

177 

teiur  aides 

s;ix:itilt' 

133 

lenui  folia 

177 

stel  latum 

131 

Escobilla 

-co 

Fill  die -nock 

truchygcinum 

133 

Escnbita 

385 

Fig   Marigold 

Inirn'ntUJIl 

133 

Kuchsririum 

278 

Figwort 

133 

hr-ncri 

278 

Family 

131 

273 

BriophoTUin 

133 

Eulo  pirns 

2^7 

californica 

84 

calif  or  nicus 

297 

gallica 

grnciln 

84 

F.uonymus 

a -19 

Filaree 

Eriuptiyllmri 

occ  tiled  talis 

2-19 

Fimbristylis 

araebnoidcum 

437 

Kupatorirao          474 

409 

apus 

con  ferti  Aomin 

437 

Kufntwry    Tribe   474 

409 

iitoTii'um 

437 

Euphorbia 

24G 

Finger- grass  Tribe 

437 

ilictyoaperma 

247 

Fir 

hum  turn 

437 

by  per  iei  folia 

246 

Lowland 

hI  ni'diaiii  folium 

437 

lathvris 

Red 

Kritritchinmeallfo 

leptocera 

a47 

White 

34fi 

niHcuUla 

246 

Fire- cracker   Plant 

Cillll'KCI'IlS 

349 

..eellata 

247 

Fire-weed 

ehorifuanum 

Icioi'.'irpiiiEi 

348 
347 

m-r  [iy  Hi  folia 
Eiiphorbiaceae 

.'4-1 

Flag 
Flannel  Bush 

349 

Rnthamia  aceiilenlafi*  4i>li 

Flattop 

Erodium 

242 

Kvax 

Flax 

243 

cnuleseens 

4-18 

Blue 

cicutiiriiiiii 

243 

spars!  flora 

458 

False 

macrophvlhim 

Evening   lTimruw 

::82 

Family 

mowliatum 

.-41 

Family 

Fleabane 

Eryngiuiri 

288 

Kveuing  Snow 

334 

Salt  Marsh 

288 

Everlasting 

460 

Floerkca 

articulatum 

289 

California 

459 

calif ornicinn 

289 

Pearly 

460 

douglasii 

rosea 

244 

triflurunj 

393 

pros!  rata 

332 

Foeniculum 

299 

Wall 

392 

pubescens 

:ui 

299 

Gamble -weed 

290 

3.1 :. 

Four-o'clock   Familj 

147 

Garden  Balm 

3(12 

Tattanii 

335 

Foxglove 

3S2 

Garrya 

304 

squarrosa 

333 

Foxtail 

45 

huxi  folia 

304 

trnella 

33H 

Bristly 

39 

elliptic* 

304 

tricolor 

331 

Fray hi  in 

207 

fremontii 

304 

virgata 

331 

californica 

207 

Gnrryaceae 

304 

viscidula 

333 

chilensifl 

208 

Gastridium 

48 

Gill-over-the-ground 

3"i6 

Frankenia 

2fi4 

auatrale 

49 

Ginger,  Wild 

JOS 

Family 

264 

lendigerum 

49 

Giraffe  Head 

358 

gra  nil  i  folia 

204 

Gaultheria 

314 

401 

Fraukeniacene 

204 

sliallon 

314 

401 

Franscria 

455 

Gay ophy turn 

284 

Glasswort 

145 

bipinnatifida 

459 

d  iff  nn  urn 

284 

Glaux 

316 

455 

erioepermuni 

284 

si; 

Frasera 

320 

lasiospermum 

284 

Glinun 

149 

320 

284 

lotoides 

149 

speciosa 

320 

284 

Glycerin   pauci flora 

m 

Fraxinus 

319 

Gentian 

319 

Olycyrrhiza 

234 

dipctala 

319 

Family 

319 

'234 

Oregon  a 

31!) 

Gentiana 

319 

Gnaphalium 

45S 

Fremontia 

362 

319 

chilense 

californica 

£83 

Gentian  aeeae 

319 

decurrena 

45? 

Fringe-cups 

199 

Geratiiaceae 

241 

459 

Fringe-pod 

191 

242 

palustre 

459 

Fritillaria 

93 

242 

purpureum 

459 

a  great  is 

91 

d  insect  urn 

242 

ramosissinium 

459 

94 

Family 

241 

tprengrlii 

93 

242 

Godetia 

Inncrolatu 

93 

pilosam 

242 

ii  lbi'm:i-nn 

94 

Gilia 

:v»i 

94 

achilleaefidia 

331 

SSI 

2:9 

pluri  flora 

93 

ambigua 

335 

biloba 

Fritillary,  Pink 

93 

atraetyloides 

?;.:;<. 

blasdalei 

278 

Scarlet 

93 

ea  pi  lata 

331 

bottae 

White 

94 

ciliata 

330 

goddardii 

«M 

Fumariaceae 

cotulaefolia 

332 

grand)  flora, 

281 

Fumitory  Family 

17S 

deusi  folia 

332 

0  alt  u  gale 

80 

(lirhottnn/i 

334 

Galium 

392 

Family 

saa 

purpurea 

2.W 

andrcwaii 

393 

gilioidcs 

330 

quadrivulnera 

2SU 

<lN.f,i(V«»l 

330 

sparsi  folia 

281 

sparine 

?,<)'.• 

beterdoxa 

333 

viminea 

SSU 

bulanderi 

332 

Gold   Fields          434 

43.5 

California  um 

393 

lati  flora 

331 

Gold-wire 

263 

393 

leucocepbala 

332 

Golden  Eggs 

2s: 

mittallii 

393 

tini  flora 

334 

Golden    Lily    Bell 

X 

parisiense 

392 

333 

Golden  Bod 

m 

392 

micro  ntba 

335 

Gold  en -eyed   Grass 

11: 

trifldnm 

393 

multicaulia 

331 

Golden -top 

« 

Gtimphnrarpun     en 

rdi- 

OM-witeb 

3* 

eX:guus 

411 

324 

Orchard 

65 

Hawks  beard 

417 

purpuratcen* 

324 

Panic 

37 

Hawk  weed 

416 

Quaking 

64 

Haiol  Family 

i:;i 

Goody  era 

11:") 

lianchcria 

Nut 

121 

115 

Rattlesnake 

uo 

Heartsease,   Western 

266 

(loose   Grass 

39" 

Ray 

73 

Heath,  Alkali 

Hfi-i 

(i none  grass 

2S1 

Reed 

49,   50 

Family 

308 

Gooscbe  rry 

201 

Reed  Bent 

49,  50 

Heather,  Alpine 

312 

Goi'iSffoot 

141 

Salt 

64 

1 1  ml eo ma  purpurea 

365 

Faml  ]y 

139 

Sand 

lit) 

Hedera  helix 

285 

Nettle-leaf 

141 

Slough 

59 

Hedge  Nettle 

356 

White 

141 

Stink 

62 

Heleneae               433 

406 

Gourd 

271 

Sweet  Vernal 

42 

Helen  ium 

439 

Family 

v,m 

Tickle 

53,  54 

439 

34 

Vanilla 

42 

puberulum 

439 

2.16 

Velvet 

52 

Helianfheae          450 

407 

California  Wild 

256 

Walk 

66 

Hclianthetla 

453 

Wheat 

74 

californica 

453 

79,   80 

Grass  Nut 

101 

He  linn  the  rui  mi 

255 

Ram -yard 

38 

Black 

105 

scopartum 

L'55 

Bein'h 

51 

Grass  of  Parnassus      200 

Helianthus 

45  2 

44 

30 

452 

Bt>urd 

46 

Gratiola 

381 

bolanderi 

453 

Rent 

46 

ebracteata 

381 

calif ornicus 

452 

Bermuda 

.18 

Grease- wood 

805 

axilla 

452 

Bottle-brush 

78 

145 

Heliotrope 

344 

Bristle 

39 

Griudelia 

461 

Heliotroptutn 

344 

69 

caraporum 

462 

344 

Broncho 

70 

cunei  folia 

462 

Hellebore,  False 

106 

Bunch             43 

50,  67 

robusta 

461 

Hemi  tomes  congestum  310 

Canary 

39,  40 

rubricaulis 

162 

Hemizonella 

441 

Gl 

Ground   Ivy 

35(1 

441 

niH 

Groundsel 

427 

parvula 

441 

38 

Common 

428 

Hemizonia 

442 

Creeping  Meadow       61 

Tribe 

426,  405 

anijwitifoiia 

443 

Dog  'b -tooth 

58 

Gum  Plant 

401 

Cleveland  it 

442 

Family 

34 

Gum- weed 

440 

conges  (a 

442 

Feather  Bunch 

44 

Gutierrezia 

461 

corymbosa 

443 

Fescue 

68 

californica 

461 

fssciculata 

443 

Hair 

52,   53 

Gym  oosperms 

17 

445 

Hard 

72 

Gymnosticwn   calif  or- 

heermannii 

443 

Joboaon 

36 

79 

kclloggii 

443 

Kentucky  Blue 

se 

Habeoaria 

113 

luzulae  folia 

442 

38 

113 

paucWora 

445 

Manna 

leucostachys 

113 

plumosa 

446 

Marram 

01 

114 

pungeng 

444 

Mi'iiilow 

eo 

113 

truncate, 

445 

62 

Halorageae 

284 

vi  rgata 

443 

Millet 

37 

Hard -tack 

205 

Hemlock 

21 

Nit 

49 

Hare- bell,  California  400 

21 

Oat 

51 

Harpaecarpus 

441 

Mountain 

21 

Heracleum 

303 

Hordeae 

71 

Hypoehaoris 

412 

lanatum 

303 

Hordeum 

79 

Heniiaria 

157 

80 

radicata 

412 

158 

80 

lee  Plant 

149 

Herpcstia    eisenii 

381 

nodosum 

79 

Ilysanthee 

381 

Ilcsperocnide 

127 

pratenxe 

79 

gratioloides 

381 

tone]  la 

137 

Horehound 

355 

Indian   Hemp 

321 

Heterocodon 

400 

:t:>r> 

Indian  Lettuce 

n;< 

tariflorum 

401 

Water 

304 

Indian   Warrior 

34* 

Heterogaura  califor 

Horkelia  bolanderi 

210 

Inside  out    Flo  wit 

173 

California/ 

209 

Innleae                   45( 

40) 

HetcronieleB 

21S 

fwca 

210 

Iridaceao 

nrbuti  folia 

512 

Homed    Pond  weed 

30 

lin 

Hetorotheca 

4t>3 

1H3 

lit 

grand  if1i>riL 

403 

Pmiiilv 

1!>2 

Family 

in 

200 

How  chestnut 

251 

ill 

mierantlia 

200 

Sonevwd 

Inngi  petals 

ill 

pilosissima 

200 

Ilnxarkiu  bahtimifera  229 

macrosiphon 

in 

rubcsccns 

BOO 

brarhycarpa 

231 

Hibiscus 

237 

cra**i~fotia 

223 

Isocoma 

lft.1 

calif  ornicus 

257 

cytixoiitcs 

■ir.: 

Hieracium 

416 

glabra 

Iff! 

albiflorum 

416 

firariliH 

230 

occiilentalo 

Hi: 

Hierocbloe 

42 

graiidiHora 

230 

stipitatum 

lit" 

maeropliylla 

23:'. 

Iva 

*-i 

2S4 

230 

axillaris 

2  .'<4 

par  vi  flora 

231 

■zsr, 

Hog's   Potato 

lilli 

231 

Jackass  Clover 

194 

Hole  US 

rubella 

230 

Jacob  'a  Ladder 

32< 

utipularis 

22!) 

433 

Hollyhock,  Wild 

2  (id 

232 

carnnsa 

43S 

Holocarplia 

443 

229 

Jerusalem   Oak 

141 

Hound  'b  Tongue,  Wes- 

Jewel    Flower 

}'■:. 

Holodiscus 

2m 

J«tanj*uk 

W 

204 

Hmvollia 

mi 

36 

ll.l.wm:, 

4511 

ai|uatilis 

4113 

Ju.ias    Tree 

214 

filipos 

4511 

limoaa 

403 

.luglandacoae 

ia 

Tloiicvsimltlc 

nsui 

Huckleberry,  Calif or- 

JuBl»n. 

vx 

California 

390 

:\  1  :, 

californica 

( -haparra] 

3(17 

Hydrcmotyli.' 

288 

Joncaccac 

S> 

Family 

3114 

2HS 

Juncaginaceae 

Si 

Honker  a  capital  a 

101 

prolifera 

2SS 

JllHCOidfB  comoxvm 

K 

con  grata 

101 

rnnuiieuloidos 

28S 

a 

curonaria 

101) 

Ilyilropliyllaceae 

336 

bufonius 

S*' 

hi/arinthina 

1112 

1  tydropl]  villi  111 

337 

effusus 

tt 

101 

337 

falcatus 

ft 

101 

Hv  pericaccae 

202 

leseurii 

11)0 

Hypericum 

202 

K 

pt.duiinikiris 

1H2 
100 

unagalloidea 

203 
283 

phacoceplialus 

01 

101 

263 

90 

Hop  Tree 

248 

mutilum 

263 

xiphioides 

31 

June  Berry 

213 

Lavatera  assurgenti 

glandulifera 

468 

Juniper 

24 

folia 

257 

hololenca 

468 

California 

25 

446 

leptoclada 

468 

25 

calliglossa 

448 

468 

JuniperuB 

24 

448 

ramulosa 

468 

californica            , 

25 

c  h  ry  sa  n  t  li  cm  o i  d  eg 

448 

virgata 

468 

occidcn  talis 

447 

Lettuce 

418 

273 

fremontii 

449 

Common 

419 

calif  ornica 

273 

gaillardioides 

448 

Prickly 

419 

Kalmm   nlnuea 

312 

glandulosa 

447 

Ls' u  cot  hoe    davisiae 

311 

poUfolia 

312 

448 

159 

Kelloggia   galioides 

394 

hispida 

447 

rediviva 

159 

KisSCS 

ISO 

448 

Libocedrus 

23 

Knot  grasB 

37 

nutans 

449 

decurrens 

23 

139 

pentachaeta 

44S 

Lilac,  California 

254 

Koeleria 

62 

platyglossa 

448 

Mountain          252 

254 

Leather  Boot 

£33 

32 

Koellia 

363 

Leatherwood         251 

262 

subulata 

32 

californica 

362 

Ledum 

310 

Lilacopsis 

29K 

Labiatne 

3.18 

glandulosum 

311 

liaeata 

298 

Labrador  Tea 

311) 

Loguminosae 

214 

Liliaceae 

92 

Laco-pod 

191 

L  i>  m  ii  a 

88 

94 

Lactuea 

418 

cyclostaea 

Nil 

hum  bold  tii 

95 

sntivii 

419 

gibba 

8S 

maritimum 

95 

scariola 

419 

89 

95 

Lady's   Mantle 

21U 

minor 

BS 

parryi 

9'> 

Lady's  Slipper 

trisulea 

88 

parvum 

as 

Lady's  Thumb 

139 

Lemnnceae 

87 

rubr-Hcens 

95 

Lagophylla 

449 

Lemon  Verbena 

353 

washingtonianum 

95 

flip™. 

Lepi  ilium 

102 

Lily 

Black 

94 

449 

bipinnatifidum 

192 

94 

Lamnrckia 

65 

ilietyotum 

193 

Chamise 

95 

t',5 

192 

Chaparral 

95 

Lamium.  amplexicaule  358 

193 

Checker 

93 

Larkspur 

166 

192 

Coast 

95 

Laatarriaea 

12S 

193 

Easter 

96 

cliilensia 

128 

nitidum 

192 

Family 

92 

Laathenia 

433 

oxycarpum 

193 

96 

conjugens 

433 

strict  urn 

193 

Union 

95 

glaberrinia 

434 

Leptosyne 

454 

Mariposa 

96 

glabrata 

433 

c  alii  ops  idea 

454 

Redwood 

95 

Lathyms 

238 

454 

Tiger 

95 

holanderi 

230 

Lepto  taenia 

300 

Washington 

95 

jppflullii 

sag 

californica 

300 

Limnanthaceae 

'J3S 

ilissecta 

3(H) 

Limn  an  thus  doug- 

torreyi 

238 

Lepturus 

72 

lasii 

244 

23S 

bnlauderi 

73 

Limosella 

380 

watsonii 

£30 

cylindricuB 

72 

aquatics 

380 

174 

72 

:13i) 

Laurel,   Bay 

Les»ingia 

467 

Lilian  thus 

333 

adenophora 

468 

aeicularis 

336 

Family 

174 

germanorum 

467 

ambiguus 

335 

androaacena 

335 

Loph&ntbua 

356 

trifldug 

tricolor 

336 

356 

variicolor 

336 

Lnphoi-'klarita  calif o 

Luzida 

densifloniB 

.135 

64 

comosa 

dichotomus 

334 

Lophotocarpus 

33 

Lycopua 
americanus 

linilioniB 

334 

calif ortiicns 

34 

335 

Lorauthaceae 

307 

lucid  us 

pusillus 

334 

228 

flMMJtt 

rattan  ii 

333 

231 

Lyaichitou 

Lin  aria 

371 

232 

kamtschatcenaia 

canadonsia 

371 

biolettii 

232 

Lythraeeae 

vulgaris 
Linum 

372 
2351 

erassifoliua 
eriophoruH 

229 
231 

Lythrum 

ads urge na 
californicum 
hyssop  i  folia 

Madder  Family 
Field 

Madia 

adenophyllum 

breweri 

californicum 

clevelandi  i 

240 
241 
240 
240 

formoaiaaimus 
glaber 
grand iflorus 

heorin.'innii 

229 
232 
230 
231 

congeatum 
digynum 

241 
240 

humistratua 
loucophaeuB 

231 
230 

lewisii 

240 

micrantbuH 

230 

micranthum 

240 

aalsuginosua 

230 

capital  a 

disBitiflora 

elegans 

nut  t  allii 
radinta 
sativa 

sperfirulinum 

240 

atipularis 

229 

Lippia 

352 

atrigosuB 

230 

lanceolata 

352 

Bnbpinnatus 

231 

nodi  Rom 

352 

torreyi 

2  ■■$> 

Liquorice 
Chinook 

234 
217 

Louscwort 

231 

3M3 

Lizard  Tail 

437 

221) 

Family 

IIS 

Ludwigia 

273 

Madieae                   4 

Madron  a 
Mahala  Mats 

Loasa  Family 
Loaeaceae 

267 

2(17 

patustria 

273 
426 

Lobelia   Family 

401 

427 

Mahonia 

Lobcliaeeae 

401 

216 

Maiantbemum 

Loco -weed 

234 

False 

215 

bi  folium 

Loeflingia 

157 

Silver 

217 

MalacothrU 

squarroaa 

157 

Tree 

216 

calif  ornica 

Lolium 

73 

216 

clevelandii 

italicum 

73 

affinia 

218 

coulteri 

73 

albifrons 

217 

obtusa 

perenne 

73 

arboreua 

216 

parviflora 

temulentum 

73 

chamissouis 

217 

Mallow 

73 

denaiflorua 

220 

Alkali 

Lomatium 

301 

formosus 

218 

Bull 

Lonicera 

396 

219 

Dwarf 

coerulea 

396 

tatifoIiuB 

217 

False 

cmjugialiB 

396 

litt  oralis 

217 

Family 

hispidula 

396 

luteolua 

219 

interrupts 

397 

:•:■ 

Tree 

involucrata 

3H0 

mierocarpua 

220 

Mains  rivul oris 

LooBe- strife 

271 

2  It 

Malva 

False 

273 

polypliyllus 

218 

borealia 
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aericatua 

217 

fasciculate 

pa rvi  flora 
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Mcliea 

S2 

procera 

rotundi  folia 

258 

bulbosa 

63 

gylvatica 

Malvaceae 
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calif  arnica 

63 

Mignonette 

Mai  vast  mm 

200 

imperfecta 

63 

Milfoil 

arcnatum 

261 

torreyana 

"63 

Milk  Thistle 

261 

Melilot,  White 

221 

Milk- maids 

fa  scicu  latum 

261 

Yellow 

222 

Milkweed 

fremontii 

261 

Meli  lotus 

221 

thurberi 

261 

221 

Milkwort 

Man  Root 

270 

iodica 

222 

Sea 

312 

parvifiora 

222 

Millet 

Common 

313 

Melissa 

361 

Tribe 

Great -berried 

314 

officinalis 

362 

Mi  me  tan  the 

Myscomn 

314 

Mentha 

364 

pilosa 

Maple 

250 

canadensis 

365 

Mimulus 

Big-leaf 

250 

piperita 

365 

androssceus 

Family 

250 

piilogium 

365 

250 

spicata 

365 

bolanderi 

250 

365 

cardinalia 

Mare's  Tail 

28+ 

Mentzelia 

267 

Mariposa  Lily 

96.97 

afflnis 

263 

congdonii 

White 

97 

268 

Yellow 

97 

graeilenta 

268 

floribundus 

Mami  bin  m 

355 

laevicaulis 

268 

■gull a  his 

355 

lindleyi 
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inconspicuTM 

Mat-grass 
Matricaria 
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mierantha 

inodorvs 
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Menyanthestrifidlu 

1   320 

kelloggii 

discoidea 
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langsdorffii 

occidentals 

430 

aequilaterale 

150 

lalidena 

suaveolens 

430 

Mexican    Tea 
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lavneae 

Mavneed 

429 

Mezereum  Family 

256 

lutrvs 

Tribe 

429,  406 

Microcala 

320 

Meadow  Foam 

244 

iiua'lrangularis 

pilosus 

243 

Micromeria 

362 

Meadow    Sweet, 

Cali- 

chamissonis 

362 

rubellus 

204 

ill  ill  f/i  anil 

362 

subuni  floras 

Meconopxix  hcte 

purpurea 

365 

Tobacco 

phglto 

Micropus 

456 

tricolor 

Medicago 

220 

am  phi  bolus 

456 

Miner's  Letluc 

apiculata 

H21 

californicus 

456 

Mint 

arabica 

221 

Microseria 

413 

Coyote 

dinliculalli 

221 

414 

Family 

hiapida 

221 

aphantoearpba 

413 

Mountain 

220 

413 

Mustang 

morula  In 

221 

bigelovii 

414 

£20 

bolanden 

415 

Medic  k 

220 

414 

Tule 

Black 

220 

elegans 

414 

Mission   Bells 

Spotted 

221 

intermedia 

*    414 

Mistletoe 

Meyarrhiza    tali  for* 

lindleyi 

413. 

Fvp"- 

27H 

linearifolia 

413 

maroh 

270 

marrochaeta 

413 

Mitre-wort,    False 

199 

Moth 

370 

Nepeta 

355 

Mock  Orange 

271 

Mustard 

184 

355 

Mohavea 

369 

Black 

184 

hederacea 

356 

Mollngo 

148 

Common    Yellow 

184 

Nettle 

126 

verticillata 

149 

Family 

179 

Family 

126 

Monardella 

393 

Hedge 

183 

Nicotiana 

366 

breweri 

363 

Tansy 

183 

attenuate 

366 

candicans 

363 

Tower 

186 

366 

douglasii 

3A3 

Myosnrus 

169 

glauca 

366 

laneeolata 

363 

alopccuroiiles 

169 

Nievitaa 

346 

leueocepbala 

363 

169 

Nigger -babies 

US 

mi  du lata 

363 

sessilis 

169 

Nightshade 

367 

villosa 

364 

120 

Black 

368 

364 

californica 

120 

36* 

Monkey- flower 

376 

hartwegii 

120 

Nine  Bark 

204 

Bosh 

376 

Myricaceae 

120 

Nitrophila 

140 

Monnicra 

380 

Myriophyllum 

285 

140 

rotundifnlia 

3S1 

hippurioides 

265 

Nonesuch 

22(1 

Monocots 

26 

spicatum 

285 

S'uphar  sJmn 

163 

Monolopia 

436 

Mvrtle                    17 

.  321 

polynepalvni 
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gracilens 

436 

Naiad 

29 

Nutmeg,  Californ* 

a       26 

major 

436 

Naiadaceae 

27 

Nuttaliia    ceranifi 

Monti  a 

160 

Naias 

29 

211 

chamissonis 
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30 

Nyctaginaceae 
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161 

marina 

30 

Nympliaea 

uv. 

fontana 

1^2 

Narthecium 

107 

ad  vena 

lflj 

gypsophiloides 

161 

calif ornicum 

107 

polysepalum 

16.-! 

linearis 

162 

Nasturtium 

187 

Nymphaeaceae 
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parrifolia 

161 

curvisiliqua 

188 

Oak 

122 

perfoliata 

160 

officinale 

187 

California  Black 

124 

sibiriea 

160 

palustris 

188 

Blue 

L23 

spathulata 

161 

tfacarretia  nigeUae 

Family 

Morning   Glory 

325 

332 

Huckleberry 

124 

Family 

324 

Neckweed 

382 

12.1 

Orchard 

326 

Neillia  opvtifolia 

204 

Leather 

123 

325 

Nemopbila 

337 

Live,  Coast 

Woolly 

326 

338 

Live,  Interior 

Moronel 

397 

337 

Maul 

124 

Mosquito  Bills 

317 

338 

Mountain  Balm 

343 

hum  i  lis 

338 

Oregon 

123 

Mountain  Mahogan; 

205 

ingignis 

338 

Post 

123 

Mountain  Mi  wry 

205 

intermedia 

338 

Scrub 

12:1 

Mourning   Bride 

39(1 

macula  ta 

337 

Tan 

12-- 

Mouse  Tail 

169 

menzieali 

337 

Valley 

122 

Mud  wort 

380 

parvi  flora 

338 

Water 

123 

Mugwort,   California 

431 

pedunculata 

338 

Weeping 

123 

Muilla 

102 

pulchella 

339 

White 

123 

maritima 

102 

quercifolia 

33S 

Oat -grass             54 

55.  57 

Mule  Ears 

338 

55,    56 

Mule   Fat 

spatulata 

33S 

Tribe 

51 

Mullein 

370 

338 

Odontostomum 

99 

Common 

370 

Xemoseris  californic 

,412 

hartwegii 

99 

Oenothera 

cali  forme  a 
rampestris 
cheiranthi  folia 
dentata 
graciliflora 
grandi flora 
hirtella 
miernntba 

strigulosa 

trichocalyx 

whitney i 
Oleaceae 
Old  Man 
Old  Man  in  the 

Ground 
Old  Man  of  Spring 
Onagraccae 
Onion,  Wild 
Ookow 

Opnla.it er  opnli folia: 
Oraclie,  Spear 
Orchid  Family 
Orchklaceae 
Orchis.  Stream 
Orohanehaceac 
Orobanche 

calif  or  nica 

comoaa 

faseiculata 

tuber osa 

Oro.io  de  Leabro 

Ortbocarpua 
attenuates 

densiflorus 

eriantlnis 
faucibarbatus 
floribundus 
lithospermoides 
purpura  neons 

Osmaronia 

cerasiformis 
Oamorrhiza 

brachypoda 


298  i      occidentals 

298    Oso  Berry 

2fl8  ,  CM  "k  Clover        38. 

281  I  Oialidaceae 

282  Oxalia 

283  ■      corniculata 
283  j      Family 
283  !     oregana 
293  jOiyria  digyna 

282  .Oxytbeea 
"83  .      hirti  flora 

283  incrmis 
282  I  Oyster  Planl 
;*2  'Paeonia 

J™  I     brownii 
*°i  :  Paint  Brush,   India 
"'*    Painted  Cup 
idl   Panieeae 
0_      Panic-grass 
-^''  :  Panieularia 
*-8  |      pauciflora 
-„„    Panicum 
»';     oplll.* 

iia        dichotomum 
J™  ;      miliareuta 
«|!     sanguinalc 
"*  .Pansy,  Yellow 

388  PapftVOr 

189        californicum 

oag  !      heterophylluni 

389  .  T^pa**'™*™* 
gun  ;  Pari  eta  ria  debilis 

390  Parnassia 
389  ;     eaUformca 
406        paluBtns 

384  i  Paronychia 
3$5  j  chile  mis 
38a  i     fmncUwana 

385  I  Parsnip 

386  {     Alkali 
Bladder 

Common 

Cow 

Pwtlo 

Water 
Para  ley 

Fami  ly 

Knotted  Hedge 
Pasania 

densiflura 


distichum 
Pastinacn 

Pea 

Family 
Pear 
Pearl   Wort 

Poctoearya 
penicillata 

Pedicular!  s 
dens  i  flora 

Pennyroyal 

Pennywort,   N' 
Water 

Pentacaena 


'2W 


Pentacbaeta 


rills 


Pentatemon 

centranthi  folios 

corymbosui 

hetcrophylkis 

lemmonii 

newberryi 

Pepper- grass 
-s  i  Peppermint 
■i|  :  Pepperwood 

,  Periwinkle 
'n*  j  Persicaria,  Water 
'  Petasites 

palmata 
Pence  dan  urn 
carui  folium 
dasycarpiuti 
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358  leioctirpam 

286  ■  macrocarpum 

303  |  nudicaule 

3<>3  |  parvifolium 

303  ,  tomentosuni 

304  I  utricuiatuni 
301  !  vascyi 

297    phacelia 

28(1  bolanderi 

£85  brachyloba 

293  breweri 

125  californica 

125  Caterpillar 
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ciliata 

341 

False 

263 

nothofulvus 

349 

circinatiformis 

340 

Water 

316 

rufescens 

348 

distans 

341 

Pimpinel 

297 

tenellu3 
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linearifolius 

465 

Snake's  Head 

416 

arvensis 

157 

Stephanomeria 

410 

Snapdragon 

370 

Spergularia 

155 

virgata 

410 

Sneezeweed 

439 
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parvifolium  315 

Valerian  Family  397 

Valeriana  sylvatica     398 

Valerianaceae  397 

Vancouveria  173 

hexandra  174 

parvi  flora  173 

Vanilla-grass  42 

Velaea  294 

hartwegii  295 

kelloggii  294 

Venus  Looking-glass  400 

Veratrum  106 

calif  ornicum  106 

fimbriatum  106 

Verbascum  370 

blattaria  370 

thapsus  370 

Verbena  351 

bracteosa  352 

Family  351 

hastata  352 

prostrata  352 

Verbenaceae  351 

Veronica  382 

americana  382 

arvensis  382 

buxbaumii  382 

peregrina  382 

Vervain  351 

Vervenin  341 


Vetch 
Vicia 

americana 

exigua 

gigantea 

sativa 
ViUela 
Vinca  major 
Vine  Family 
Vinegar  Bush 
Vinegar  Weed 
Viola 

canina 

chrysantha 

douglasii 

glabella 

lobata 

ocellata 

pendunculata 

purpurea 

sarmentosa 
Violaceae 
Violet 

»og        , 

Family 

Mountain 

Pine 

Wood 
Viper's  Grass 
Virgin's  Bower 
Vitaccae 
Vitis 

calif  ornica 
Wake  Robin 
Wall  Flower 
Walnut 

California    Black 

Family 
Water    Fennel 
Water  Hemlock 
Water  Montia 
Water  Plantain 

Family 
Water  Shield 
Water  Starwort  Fani 

ily 
Water-leaf 
Water-lily    Family 
Water-milfoil 

Family 

Water-weed,  Yellow 


237 
237 
237 
237 
237 
237 
112 
321 
256 
172 
354 
265 
266 
267 
267 
267 
267 
266 
266 
266 
266 
265 
265 
266 
265 
266 
267 
266 
410 
168 
256 
256 
256 
107 
185 
120 
120 
120 
248 
295 
162 

32 
164 

247 
337 
163 
285 
284 

273 


Water- wort 

263 

Wintergreen 

2H3 

Wire  Craw 

Wax  Myrtle 

120 

Wislizenia 

W  hippies. 

201 

modeata 

20t 

Wolffia 

Whispering   Bella 

343 

tingulata 

White  Man 'a  Foot 

391 

Wornigeeii 

White  Weed 

ES2 

Wyethia 

Whitlow-wort 

ir>8 

an  gusti  folia 

Willow 

117 

glabra 

118 

helenioides 

Black 

118 

Xaiithiimi 

Family 

117 

canadense 

118 

spinoHura 

Nuttall 

118 

Xerophyllum 

Red 

117 

Sandbar 

118 

Xylol hermia  m 

Velvet 

11!) 

117 

Yar-1    Grasa 

Willow   Herb 

H74 

Yarrow 

Wind- flower 

]fiS 

Yellow  Mats 

Wine   Flower 

172 

Verba  Buena 

Yerba  del  Chivato 
Ycrha  rlel  Oho 
Yerba  del  Peneado 
Yerba   del   Vibora 
Yerba   Mansa 
Yerba    l?euma 
Yerba   Santa 
Yew 

Family 
Zannichcllia 

paluetria 
Zauachneria 

californica 
Zo  (iters 

paciflca 
Zygailene 


WlttJNER  HOUR 


3  bios  oil  sis  »?? 


DATE  DUE 

r 
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